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ABSTRACT 
Although HMA overlays have been commonly used as rehabilitation method for 
deteriorated PCC pavements, the appearance of reflection cracking significantly reduces 
pavement life. Fractured slab techniques have been successfully used to reduce the 
appearance of reflection cracking. 
Among the different techniques available, the rubblization technique has been widely 
used. The newer technique of rubblization leads to true "flexible" pavement, but the same 
empirical techniques used for ~~]'VIA overlays over cracked-and-seated pavements have been 
applied, with mixed success. 
Since a rubblized PCC slab, overlain with HMA meets the classical definition of a 
flexible pavement, it seems reasonable to apply the more appropriate flexible pavement 
design techniques. Most state, county and city agencies use empirical design methods, which 
are based on experiments or experience, and mechanistic design methods, which explain 
phenomena only by reference to physical causes. A more reasoned approach would be to 
apply a "mechanist-empirical" approach. 
The Mechanistic-empirical (M-E) approach is based on the mechanics of materials that 
relates an input to an output or pavement response. M-E design models incorporate a 
combination of mechanistic models and field data. 
This project seeks to provide a realistic M-E design method for use with fractured slab 
technology. A limited calibration has been performed using an instrumented section of IA-
141 in Polk County. The results have been analyzed, a database as been created, and a Visual 
Basic (VB) program has been developed to predict the HMA overlay design thickness. 
Longer term validation will require performance monitoring of such projects. 
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CHAPTER 1. INTRODUCTION 
The rate of deterioration of pavements increases with use and age. Although preventive 
and corrective maintenance helps to prolong their useful life, sooner or later pavements need 
to be rehabilitated. There are numerous methods available to rehabilitate deteriorated 
Portland Cement Concrete (PCC) pavements depending on the distress condition. The most 
common form of rehabilitation of PCC pavements is by overlaying with hot-mix asphalt 
{HMA). 
Iowa counties have constructed several thousand miles of PCC pavements over past 
decades. Many of these pavements have deteriorated to such an extent that rehabilitation or 
reconstruction is required. Although HMA overlays have been corriinonly used, their 
performance is often Less than satisfactory because of reflection cracking, which significantly 
reduces pavement life. 
Reflection cracking is the most common form of distress in HMA overlays of PCC 
pavements. The defects in the old pavement propagate to the surface of the overlay and hence 
the term "reflective cracking". It is caused b~ thermal and traffic induced stresses. The 
expansion and contraction at the cracks and joints of PCC pavements results in horizontal 
movements, which produce strains in the HMA surfacing that exceed its tensile strength. 
Traffic loads can cause vertical differential movements at the location of the joints and cracks 
in the PCC slab and can induce shear strains throughout the HMA layer. These localized 
movements in the PCC slab cause reflective cracking in the HMA layer. 
The use of HMA overlays has been regarded as a relatively quick and relatively 
inexpensive "fix" to deteriorated PCC pavements. However, there has been an increased 
awareness that the full benefits of this strategy fail due to increased maintenance casts that 
result from the incidence of reflection cracking. l~Tot only does reflection cracking result in 
increased roughness, but unless the cracks are adequately and routinely sealed, the ingress of 
moisture through the cracks frequently leads to significant problems within and underneath 
the pavement. The PCC slabs still exist and act as rigid. slabs. The ingress of moisture 
through unsealed reflection cracks can lead to a progressive weakening of the underlying 
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support to the slabs in the vicinity of the cracks, and in this manner the perforrriarice of the 
deteriorating PCC slabs continues to influence the behavior of the pavement. 
One approach to this problem has been to employ the so-called "fractured slab" 
technologies. These techniques seek to reduce, or even eliminate, the slab action of the PCC 
pavement. This then significantly reduces relative horizontal and vertical movements 
between slab segments, thereby reducing the likelihood of the occurrence of reflective 
cracking. Some of the most common techniques are crack and seat, break and seat and 
rubblization. 
The major objective of the crack and seat method is to reduce accumulation of horizontal 
slab movement to a level that can be accommodated by the HMA overlay. Cracking is 
intended to produce tight cracks that permit load transfer with little loss of structural value. 
Seating of the cracked concrete slabs is intended to re-establish support of the foundation of 
the PCC slab. This method has been successfully used for rehabilitation of jointed plain 
concrete pavements (JPCP). 
The objective of break and seat is similar to that of crack and seat. However the break 
and seat method is used with jointed reinforced concrete pavements (JR.CP). This technique 
is used to destroy the bond between the concrete and reinforcement steel. This lack of bond 
minimally reduces the differential movements at working joints and cracks. 
In Iowa, the "crack-and-seat" method has traditionally been used. In this approach, the 
existing slabs are cracked, using guillotine or hammer impact, to reduce the slab to segments 
with effective lengths of the order of 12 to 24 inches (compared to entire slab lengths of 15 to 
25 feet). The cracked slabs are then seated using heavy rollers. The seating operation ensures 
that the short slab segments are properly seated over the underlying supporting sub-base or 
subgrade. Under old PCC pavements, the slab support may not be uniform due to differential 
moisture and drainage conditions. It is frequently advisable to "proof roll" the cracked-and-
seated pavement prior to placing an HMA overlay; this activity will identify and locate soft 
spots in the underlying support that must be addressed before any further activity. 
A more recent fractured slab technique is that of rubblizing. This method can be used 
when there is minimal slab integrity and structural capacity of the original concrete 
pavement. This technique reduces the existing PCC slabs to a particle size more 
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representative o f a coarse aggregate rather than short slab segments, typically less than about 
2 to 3 inches at the surface and 9 to 12 inches at the bottom. This size of concrete pieces 
causes m um movement due to expansion and contraction. This destroys all residual slab 
action and essentially reduces the PCC slab to an equivalent thickness of high quality 
granular material — in fact the classic structural base for flexible pavement. The fractured 
pieces move less so that the cracks are not reflected through the surface and the pieces of 
concrete are seated well so reflection cracking through shearing at the joints (which no longer 
exist) does not occur. There is no mechanism whereby reflective cracking can ensue. This 
technique is relatively recent as compared to the crack and seat approach. 
A diff culty arises in designing the required structural overlay thickness far cracked-and-
seated slabs. The resulting structure is neither a true "rigid" pavement, nor a true "flexible" 
structure. Consequently most overlay design approaches are highly empirical. The newer 
technique of rubblization leads to true "flexible" pavement, but the same empirical 
techniques used for HMA overlays over cracked-and-seated pavements have been applied, 
with reed success. 
Since a rubblized PCC slab, overlain with HMA meets the classical definition of a 
flexible pavement, it seems reasonable to apply the more appropriate flexible pavement 
design techniques. However, most state, county and city agencies use the AASHTO 
(American Association of State Highway and Transportation Officials) design methods 
(1962, 1967, 1972, 1986, and 1996). These methods are empirical and relate to the results of 
the AASHO Road Test conducted at Ottawa, Illinois during 195 8-1961. Since that time, 
material specification, traffic volumes and- weights, tire types and pressures have changed 
significantly, rendering these design approaches essentially little better than educated 
guesses. A more reasoned approach would be to apply a "mechanist-empirical" approach. 
This project seeks to provide a reasoned overlay design method for use with fractured 
slab technology. Amechanistic-empirical (M-E) approach is used. A limited calibration has 
been performed using an instrumented section of IA-141 in Polk County. The results have 
been analyzed, a database as been created, and a Visual Basic (VB) program has been 
developed to predict the ~[1vIA overlay design thickness. Longer term validation will require 
performance monitoring of such projects. 
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CHAPTER 2. LITERATURE REVIEW 
Introduction 
HMA overlay is the most common method of rehabilitation of deteriorated PCC 
pavements. However the occurrence of reflection cracking reduces the performance of 
pavements that have been rehabi-Iitated by this method. Reflection cracks are cracks in the 
HMA overlay which reflect the crack pattern that existed in the underlying pavement prior to 
the placement of the overlay. A definition of reflection cracking is contained in the Highway 
Research Board Special Report 113 which states that it is the `cracking of a resurface or 
overlay above underlying cracks or joints' (Harvey J. Treybig, 1977). These cracks are due 
to critical strains in the HMA layer created by the horizontal and vertical movement of the 
underlying pavement structure. These vertical and horizontal movements are induced by 
environment and traffic. The H[MA layer is not able to accommodate these localized 
movements in the PCC slab resulting in the development of reflection cracks. Such cracking 
must be prevented to retain the structural integrity of the overlay, prevent intrusion of water 
and provide a smooth riding surface. 
1. Mechanisms of reflection cracking 
Based on studies from Treybig's report, the basic mechanisms leading to the 
development of reflection cracking are horizontal and differential vertical movements of the 
PCC slabs. The movement of the cracked slabs causes high tensile strains in the asphalt 
overlay which are critical in the immediate area over the crack due to the bond between the 
overlay and concrete pavement. The NC~[RP Synthesis 92 (G. Sherman, Sept. 1982) briefly 
discusses the mechanics of reflection cracking. According to this report, the vertical 
movements are caused by moving traffic and horizontal movements are due to expansion and 
contraction caused by environmentaUtemperature changes. In addition to this, the 
temperature gradients between top and bottom surfaces of the PCC slabs will cause the slabs 
to curl. Since weight of the slab and its contact with the base restrict its movement, stresses 
are created. Warping stresses are also caused due to moisture differentials in the slab. 
S 
The FHWA report states that `the development of reflection cracks due to environmental 
loadings is dependent upon the magnitude and rate of temperature drop, slab length, gauge 
length across the joint, and properties of the resurfacing material.' 
Traffic crossing a crack can induce a differential vertical movement and the amount of 
such movement depends on aggregate interlock at the crack as well as on the amount of curl 
developed in underlying PCC slabs. The FHWA report suggests that `differential vertical 
movements are caused by traffic loadings which depress abutting slab ends resulting in 
shear-stress concentrations of the overlay material at the joints. Therefore reflection cracking 
caused by differential vertical deflections is ashear-fatigue phenomenon and is dependent on 
the magnitude of the differential deflection across the joint or crack. The factors which are 
important in differential deflections are magnitude of load, amount of load transfer across the 
joint or crack, and the differential subgrade support under the slab.' 
2. Approaches used to minimize reflective cracking 
The problem of reflection cracking has been under study since 1932. Since then there has 
been much field experimentation and several techniques have been used for the control of 
reflection cracking. Methods that have been used vary from placing a material over the crack 
to prevent bonding of the overlay at that point, to breaking the pavement itself (G. Sherman, 
1982). The several methods used to minimize reflection cracking can be classified as follows: 
a) Greater thickness of overlay -The thickness of overlay required to prevent reflection 
cracking depends on several factors such as type of pavement being overlaid, type of distress, 
climate and number and weight of axle loads. Attempts to retard reflection cracking by 
increasing the thickness of overlay have proven only partially successful. In most cases the 
overlays are seldom thicker than 2 to 3 inches. Increasing the thickness delays the 
progression of reflection cracks only in those cases where the additional thickness produced 
significant improvements in the pavement strength. Normally, when an overlay approaches 
the 8 to 9 inches range, other methods should be used. 
b) Viscosity of Asphalt -The viscosity of the binder at the time it is placed on the 
pavement is an important factor in retarding reflection cracking. The terriperature 
susceptibility of this asphalt, the climate surrounding it, the amount used and its ability to 
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resist hardening all affect the rate of crack progression through the HMA overlay. In 1972, 
the Arizona DOT placed a series of 18 test sections on a severely cracked AC pavement on 
Interstate 40 near Winslow. Tests were conducted in an area with a temperature range of 0°
to 100° F and an annual rainfall of 8 in. it was found that the 4.0 megapoise at 77° F viscosity 
was critical to crack initiation. That is, the longer an asphalt can maintain a viscosity below 4 
megapoise, the less likely reflective cracks will occur. This being the case, it is an important 
consideration that all system designs use the lowest viscosity asphalt commensurate with 
strength requirements, and to use it in such a way as to retard aging as much as possible. 
c) Incorporatin~e additives into the asphalt concrete mix -Additives have been 
incorporated to improve the characteristics and performance of asphalt concrete. The use of 
additives has generally concentrated on the use of materials which increase the ductility, 
resilience and toughness of the mixture. Examples of such additives are sulfur, asbestos, 
carbon black, ground scrap tire rubber and various polymer materials. However the choice of 
additive depends on the temperature and weather conditions of the location. 
Laboratory tests of sulfur-asphalt mixtures have shown that the viscosity-temperature 
relationships of the asphalt are changed to provide mixtures of sufficient stiffness for summer 
temperatures a.s well as reduced cold-weather sti~iess to resist reflection cracking in the 
winter. In 1978, tests were conducted in Arizona using asbestos as an additive. Asbestos 
fibers allow the use of additional asphalt in the HMA overlay lure, resulting in lower void 
content and retarded hardening of the asphalt which, in turn, should result in delayed 
reflection cracking. However asbestos is no longer used in many areas because of its 
environmental effects (G. Sherman 1982). 
There has been significant emphasis on the use of synthetic fabrics as reflection crack 
arrestors. These fabrics are either woven or non-woven fabrics of polyester, polypropylene, 
or nylon and are applied in pavement overlays to increase the tensile strength, improve the 
water proofing function of the overlay and reduce the severity and extent of reflection 
cracking. However, anecdotal evidence suggests a mixed record of success using fabrics. 
d) Stress relieving interlaver -During the 1970's stress .relieving interlayers were widely 
used in experiments to reduce or prevent reflection cracking. The objective was to ize 
the overlay thickness by retarding or eliminating reflection cracking from the old PCC 
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pavement to the new asphalt overlay. The different types of interlayers are Asphalt-rubber 
layer under and Asphalt Concrete (AC) overlay, Prefabricated fabric membrane strip, Fabric 
Layer under AC, Open-graded AC base layer, Gravel or crushed rock layer (G. Sherman, 
1982). 
The Arizona Department of Transportation has conducted extensive field research on the 
use of asphalt rubber as an interlayer under an AC wearing course for reducing reflection 
cracking. The construction process is referred to as SAMI. In 1972, the NEEP-10 Project 
conducted in Arizona, reported the S~~ construction as a top-rated treatment (G. Sherman, 
1982). Prefabricated strips of Bituthene were used over concrete pavement joints and cracks 
prior to an AC overlay in Georgia. Studies have shown that this has prevented reflection 
cracks from occurring in a 2 inch thick AC overlay after 1 S months of service life. In the late 
1960's through the 1970's, fabric layers made of synthetic fabrics were used under AC 
overlays to retard or prevent reflection cracking and to waterproof the pavement structure to 
prevent surface water from entering the AC overlay. Some of the fabrics used were Petromat, 
Cerex, Fiber glass, Structofors etc. Open-graded AC friction courses have been used to 
prevent reflection cracking. However, this procedure has not proven to be entirely 
satisfactory. Several agencies have used a layer of aggregate base material over PCC to 
reduce reflection cracking, with results varying from poor to very good or excellent. 
e) Sawing and Sealing of joints -Because of the difficulty of eliminating reflection 
cracking, one method is to control the cracking rather than to eliminate it. This is done by 
sawing a jo int above each existing transverse joint unmediately after the overlay (Yang H. 
Huang, Pavement Analysis and Design, 2003). The joints are then sealed and subsequently 
maintained as typical pavement joints. An important step in the construction process is to 
locate the saw cut above the existing joint properly. Secondary reflection cracking could 
occur unless the saw cut is made within 1 inch from the existing joint. This approach is not 
recommended over cracks due to their lack of straightness. 
,~ Fractured Slab Techniques -Stabilizing PCC slabs by breaking, also known as the 
`Fractured slab techniques', is a method wherein the slab action of the PCC slab is reduced or 
eliminated. Fractured slab technologies have been used for many years as a rehabilitation 
option before placing the HNIA overlay. The concept of slab fracturing before overlaying is 
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based on reducing the movement of the cracked or broken slabs beneath the overlay, thereby 
reducing the critical strains in the HMA layer. The most common methods in this technique 
are Crack and Seat, Break and Seat and Rubblization. 
3. Break /crack and seat techniques 
The major objective of the crack and seat method is to reduce accumulation of horizontal 
slab movement to a level that can be accommodated by the I~[MA overlay (Galal et al., 1999). 
Cracking is intended to produce tight cracks that permit load transfer with little loss of 
structural value. The potential for reflection cracking is decreased by inducing small hairline 
cracks in the PCC pavement. Seating of the cracked concrete slabs is intended to re-establish 
support of the foundation to the PCC slab. This method has been successfully used for 
rehabilitation of jointed plain concrete pavements (JPCP}. 
The objective of break and seat is similar to that of crack and seat. However the break 
and seat method is used with jointed reinforced concrete pavements (JR.CP). This technique 
is used to destroy the bond between the concrete and reinforcement steel. This lack of bond 
minimally reduces the differential movements at working joints and cracks. 
Cracking the pavement is the most important step in the crack and seat method. The 
cracking pattern must produce hairline cracks that break the PCC into segments that still have 
aggregate particle interlock. The pavement strength is reduced by cracking but the cracked 
PCC still functions as a load-carrying medium. Prior to cracking the slabs the existing joint 
and crack sealant is removed to prevent any slippage or bleeding of the sealant through the 
HMA overlay. Proper drainage of the pavement prevents water from accumulating under the 
pavement and arrests the loss of structural support due to a saturated base. 
A proper cracking pattern is extremely important to the success of this method. A 
Transportation Research Board (TRB) paper, TRB No.1543 by R.C.Ahlrich discusses the 
several factors that influence the cracking pattern, which include type and size of hammer 
used for cracking, impact force of hammer, strength and thickness of PCC, and condition of 
subgrade. The cracking pattern usually breaks the slab into sizes that vary from 1 to 3 f~. (12 
to 36 in.) in length. Cracked piece sizes less that 12 in. may result in spalling and loss of 
structural strength. Many states require cracked piece sizes on the order of 1.5 to 2 feet on a 
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side. However, states like Iowa and Minnesota require pieces larger than 3 by 3 feet (Roberts 
et al. 1994}. 
After cracking the PCC slabs to the required size, the concrete pieces must be firmly 
embedded into the base layer to prevent individual pieces from rocking or moving under 
traffic loads, leading to reflection cracking. During the cracking and seating operations the 
weak areas of the pavements need to be removed and replaced. Finally the rehabilitation 
process is completed by placing the HMA overlay. The cracked surfaced is prepared by 
removing all debris and applying a tack coat. A leveling course may be placed prior to the 
surface course, to correct the uneven surface caused by cracking and seating. The thickness 
of HMA overlay depends on the structural capacity of the existing pavement and the amount 
of anticipated traffic. 
4. Rubblization techniques 
Rubblization is a technique used to eliminate reflection cracking in HMA overlay through 
total destruction of the existing concrete slab action (Khaled, Coree et al., 1999). This 
method can be used when there is little potential for retaining slab integrity and structural 
capacity of the original reinforced concrete pavement. Rubblization reduces the slab to small 
pieces, typically less than about 2 to 3 inches at the surface and 9 to 12 inches at the bottom 
(Marshall R Thompson, 1999). This size of concrete pieces causes minimum horizontal 
movement due to expansion and contraction. The fractured concrete pieces move less, so that 
the cracks are not reflected through to the surface and the pieces of concrete are well seated 
so reflection cracking through shearing at the joints does not occur. 
Rubblizing concrete pavement reduces heavily distressed PCC slabs to a uniform 
granular structure, thereby providing a structurally valid base-subbase layer in a flexible 
pavement structure. Rubblizing destroys the slab action of rigid pavements, and this loss of 
structure must be accounted for in the HMA overlay design thickness. The rubblized layer is 
fractured, lacks continuity and cannot sustain a flexural stress, but it possesses high shear 
strength and deformation resistance, and is superior to ahigh-quality granular layer. The 
rubblized concrete responds as a tightly packed, high-density granular material. The rough, 
hard particles provide ~n internal friction to resist rutting while the lack of tension prevents 
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cracking. Granular materials typically display stress-hardening behavior i.e., their moduli 
increase as stress increases. The rubblized PCC layer is not a conventional stress-hardening 
granular material Thompson, 1999). 
5. Equipment used for crack and seat and rubblization techniques 
Several types of equipment are used to break or crack the pavement. Roberts, K:andhal et 
al., (1994) discuss the various equipment used. A crane with wrecking ball can be used for 
small areas where specialized equipment is not justified. The success of this equipment is 
wholly dependent on the skill of the crane operator in controlling the drop weight, swing and 
roll of the wrecking ball and orientation of the drop. 
Several types of pavement breakers have been used successfully. Drop hammer units are 
self-propelled units which raise a heavy mass several feet above the pavement and then 
release the weight which then falls and strikes the surface of the slab. The guillotine drop 
hammer is a device popularly used. This drop hammer uses a 7-ton weight which is 
automatically lified to a preset, adjustable height and then released. The device is self 
propelled and can have its speed adjusted to produce the desired impact spacing required to 
achieve the specified cracking pattern. This equipment has high productivity and can cover a 
full lane width. Another type of pavement breaker is the impact hammer, which is typically 
either a hydraulically or pneumatically actuated device mounted at the rear end of a backhoe 
or excavator. 
The Pile driving hammer is another type of equipment used. The impact energy of the 
hammer is determined by controlling the amount of fuel which goes to the hammer. The 
breaking pattern is established by varying the fuel and observing the effect of the impact on 
the crack development and then choosing a throttle setting to achieve the desired result. This 
equipment also covers full lane width but has low productivity. 
The whip hammer is an equipment which consists of a flexible arm made from a series 
of leaf springs of different lengths with a flat cracking head attached to the impact end. The 
device is mounted on the rear of a truck which provides motive power and hydraulic power 
for lifting the arm to its striking position. The striking plate has typically a diamond, square 
or rectangular shape. The whip hammer has high productivity and covers full lane width. 
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There are two types of equipments used for rubblization. The Multiple Head Breaker is a 
device which utilizes a number of large hammers mounted laterally in pairs. These hammers 
pound on the pavement surface and are capable of rubblizing a 13 foot lane in one pass. The 
Resonant Pavement Breaker has vibrating hammers, which use slow-amplitude 2000 pound 
force applied at a frequency of 44 cycles or more per second. This force system breaks the 
concrete slab apart and destroys the bond between any concrete and steel or wire fabric if 
required. The steel is often left in place but the protruding bars are cut. Joint sealers can be 
easily removed manually. 
After cracking the concrete pavement, the concrete pieces are firmly seated against the 
subbase layer with the help of rollers. Generally heavy rubber-tired rollers have been used 
most successfully. Steel-wheeled rollers have also been used but they do not achieve the 
desired result as they may bridge over low spots. The best seating results have been obtained 
with either 3 S or 50-ton rubber-tired rollers. 
In Iowa, a section of pavement in Mills County was selected for the rubblization project 
(Tymkowicz and DeVries, 1995). A resonant pavement breaker was used to rubblize the 
existing pavement. The research concluded that rubblization is an effective approach in 
preventing reflective cracking. 
Adequate in-situ subgrade strength is essential for successfully supporting rubblization 
and HMA overlay construction operations (Marshall R. Thompson, 1999). Wet soils may 
soften during the rubblization process and these areas need to be identified and corrected by 
proper drainage before construction. When considering the inconvenience of traffic delays to 
motorists, high production rates are passible with this process and HMA surfaces can be 
opened to traffic soon after construction. The construction can take place during off-peak 
hours and traffic can use the roadway during rush hour. 
It is apparent that a rubblized PCC pavement cannot be considered as a traditional 
structure. Hence, new structural analysis and design approaches must be considered. M-E 
Design is a better approach for this purpose. The tensile strain at the bottom of the HMA 
layer is used to consider HMA fatigue performance. The M-E approach is discussed in detail 
in the following chapters. 
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CHAPTER 3. DESIGN METHODOLOGIES 
Introduction 
Although Hl~1A overlays have been used extensively on PCC pavements, this type of 
overlay is difficult to analyze mechanistically because it involves two different types of 
materials. As part of the overlay design process, the condition or remaining life of the 
existing pavement must be taken into consideration. It is necessary to determine the strength 
of the in situ material, determine the length of the performance period required for service 
life and also to estimate the traffic to be served, in order to determine the required overlay 
thickness. By considering the existing pavement as new or as having 100% remaining life, 
the overlay design method can be applied to the design of new composite pavements as well 
(Yang H. Huang, 2003 ). 
1. General pavement design approaches 
The approaches that are used in general pavement design are: 
a) empirical Design approach —The empirical method is based on experiments or 
experience. Prior to 1960, most agencies relied heavily on engineering judgment and 
experience in determining the type and thickness of overlay required (Yang H. Huang, 2003). 
A number of observations were made in order to develop a mathematical relationship 
between input variables from field data and the output responses. Empirical equations were 
used to relate observed pavement characteristics with pavement performance. 
The empirical equations in the 1993 AASHTO Guide for Design of Pavement Structures 
were derived from the AASHO Road Test, which was conducted in Ottawa, Illinois in the 
late 1950s and early 1960s. Some significant limitations of the equations are that they were 
developed based on the environment at the AASHO Road Test only and that these equations 
were developed based on the specific pavement materials and roadbed soil present at the 
AASHO Road Test. The loads used on each section of the Test did not have mixed traffic. 
The disadvantage of the Empirical method is that it can be applied only to a given set of 
material, environmental, and loading conditions. Also to be noted is the fact that there was no 
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pavement rehabilitation in the AASHO test and that the equations developed were for newly 
constructed pavements. 
b) Mechanistic Design approach — A mechanistic approach seeks to explain phenomena 
only by reference to physical causes. In pavement design, the phenomena are the stresses, 
strains and deflections within a pavement structure and the physical causes are the loads and 
material properties of the pavement structure. The relationship between these phenomena 
and their physical causes is typically described using a structural model such as a layered 
elastic model. 
The Mechanistic approach is based on the assumption that a pavement can be modeled as 
a multi-layered elastic or visco-elastic structure on an elastic or visco-elastic foundation. It is 
well known that most paving materials are not elastic, but experience some permanent 
deformation after each load application. However, if the load is small compared to the 
strength of the material and is repeated for a large number of times, the deformation under 
each load repetition is nearly completely recoverable and proportional to the load, and can be 
considered elastic. A layered elastic model can compute stresses, strains and deflections at 
any point in a pavement structure resulting from the application of a surface load. Layered 
elastic models assume that each pavement structural layer is homogeneous, isotropic, and 
linearly elastic. In other words, it is the same everywhere and will rebound to its original 
form once the load is removed. The inputs required for these models are the material 
properties of each layer such as the Modulus of elasticity and Poisson's ratio, pavement layer 
thicknesses, and the loading conditions. The outputs are the specific pavement responses 
such as stresses, strains and deflections (http:/lhotmix.ce.washington.edu). 
c) Mechanistic-Empirical (M-E) Design approach  -The M-E approach is based on the 
mechanics of materials that relates an input (wheel load) to an output or pavement response, 
such as stress or strain. The response values are used to predict distress from laboratory-test 
and field-performance data. Mechanistic-empirical design models incorporate a combination 
of mechanistic models and field data. Mechanistic distress models are calibrated empirically 
to establish transfer functions relating mechanistic pavement responses to specific forms of 
physical distress. Dependence on observed performance is necessary because theory alone is 
not sufficient to design pavements realistically. 
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In the M-E method, the vertical compressive strain on the surface of the subgrade is used 
as a failure criterion to reduce permanent deformation or rutting, and the horizontal tensile 
strain at the bottom of the asphalt layer is the failure criterion used to minimize fatigue 
cracking in the HMA overlay. 







Figure 1. Tensile and compressive strains in flexible pavements 
The use of vertical compressive strain is based on the fact that plastic strains are 
proportional to elastic strains in paving materials, and hence by limiting this strain on the 
subgrade, the magnitude of permanent deformation on the pavement surface can be 
controlled. These response parameters can then be put into distress models to determine the 
approximate remaining pavement life. This allows for a more realistic design for the given 
conditions. 
In the M-E approach, distress models are sometimes called transfer functions that relate 
structural responses to various types of distress. Distress models are the weak link in the M-E 
method, and extensive field calibration and verification are needed to establish reliable 
distress predictions. The allowable number of load repetitions is related to the horizontal 
tensile strain at the bottom of the asphalt layer using Fatigue Cracking models, and to the 
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vertical compressive strain on the surface of the subgrade using Rutting models. Differences 
in materials, test methods, field conditions, and structural models imply that a large variety of 
transfer functions is expected. Hence it is important to calibrate the function carefully, by 
applying an appropriate shift factor, so that the predicted distress can match field 
observations. 
The Asphalt Institute (AI) and Shell use the following Fatigue cracking model: 
Nr=li (Et)n  (E~)~ (1) 
where Nf is the allowable number of load repetitions to cause fatigue cracking, e~ is the 
tensile strain at the bottom of the HMA and E~ is the HMA modulus. 
In the AI method, f i = 0.0796, f 2 = 3.291 and f 3 = 0.854, and in the Shell method, f 1 = 0.0685, 
f Z =5.671 andf3 =2.363 
The Rutting model used by AI and Shell is as follows: 
Na =.fa (e~) ~ ~2) 
where Nd is the allowable number of load repetitions to limit rutting and e~ is the vertical 
compressive strain on top of the subgrade. 
In the AI method, f 4 = 1.365x10"9 and f s = 4.477, and in the Shell method (95% reliability), 
f 4 = 1.OSx 10"' and f s = 4.0 
Some the advantages of the M-E method are: 
- The improvement in reliability of design, the ability to predict types of distress and the 
feasibility to extrapolate from limited, field and laboratory data. 
- The M-E design method uses material properties which relate better to actual pavement 
performance. 
- It can be used for both existing pavement rehabilitation as well as new pavement 
construction. It accommodates changing load types, and also the environmental and aging 
erects on materials due to seasonal changes. 
- M-E method can accurately characterize in situ material which includes subgrade and 
existing pavement structures,_ This is typically done by using a device like the Falling 
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Weight Deflectometer to rriake actual field deflection measurements on a pavement 
structure to be overlaid (http://hotmix.ce.washington.edu). 
These general pavement design approaches can also be used for the design of HMA overlays 
of PCC pavements. 
2. HMA overlay design methodologies 
The structural design of HMA overlays is based on the evaluation of the existing 
pavement structure using three techniques: the effective thickness approach, the deflection 
approach and the mechanistic-empirical approach (Yang H. Huang, 2003). 
The effective thickness approach converts the thickness of each pavement layer into an 
equivalent HMA layer thickness based on laboratory measurements or past experience from 
road tests such as the AASHO Road Test (Roberts et al. 1994). The efTective thickness is 
based on the type, condition, and thickness of each component layer and so it is also called 
the component analysis procedure (Huang, 2003 ). This is an empirical method, and is used 
by the Asphalt Institute and by AASHTO. In this procedure the required structural number 
(SN) based on traffic projections for a designated design period must be calculated. The 
difference between the structural number of the in-place material and the structural number 
required to carry future traffic can be converted to an overlay thickness. The Asphalt Institute 
suggests that the rubblized PCC and subbase can be converted to an "equivalent granular 
base thickness" and suggests that the required HMA overlay thickness be based on the 
institute's Manual Series-1 procedure for conventional flexible pavement design (Thompson, 
1999). This is a very conservative approach because it has been recognized that rubblized 
PCC demonstrates better load distribution characteristics than typical granular base layers. 
The deflection procedure involves measuring pavement deflection and analyzing them 
with respect to traffic. The basic concept is that larger pavement surface deflections imply 
weaker pavement and subgrade and thus require thicker overlays. The overlay must be thick 
enough to reduce the deflection to a tolerable amount. The deflection method is based on the 
empirical relationship between pavement deflection and overlay thickness and has been used 
by the Asphalt Institute (1983), the California Department Of Transportation (1979), the 
Roads and Transportation Association of Canada (1977), and the Transport and Road 
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Research Laboratory of Great Britain (1978) (Huang, 2003}. However, the deflection 
procedure is not astand-alone method and must be considered in conjunction with other 
methods. 
The mechanistic-empirical (M-E) method requires the determination of critical stress, 
strain, or deflection in the pavement by some mechanistic methods and the prediction of 
resulting damages by some empirical failure criteria. Based on the existing condition of the 
pavement, the thickness of overlay is determined so that the damages will be within the 
allowable limits. This method ~ been used by the Portland Concrete Association (PCA). 
One of the biggest challenges in the design of a rubblization project is to determine the 
approximate HMA overlay thickness that satisfies both functional and structural 
requirements of the pavement. The HMA overlay thickness design procedures for rubblized 
PCC pavements have been proposed by National Asphalt Pavement Association (NAPA) and 
the Asphalt Institute. Both include procedures based on AASHTO principles that relate layer 
coefficient (conceptually, layer thickness in inches) to material modulus (Thompson, 1999). 
The concept of layer coefficient was derived from the AASHO Road Test, in which the 
structural capacity of the flexible pavement is represented by a single parameter, the 
Structural Number (SN) (Khaled, Coree et al., 1999). The layer coei~icient is a measure of 
the relative ability of a unit thickness of a given material to function as a structural 
component of the pavement (Huang, 2003). It is recommended that the layer coefficient be 
based on the resilient modulus, which is the elastic modulus, based on the recoverable strain 
under repeated loads. The structural number is a function of layer thickness, layer 
coefficients, and drainage coefficients. 
The layer coefficient recommended in the 1993 AASHTO Design Guide for rubblized 
surface ranges from 0.14 to 0.25. Based on the limited data available, it is suggested that 
rubblized PCC is at least equivalent to a crushed stone base with a layer coefficient of 0.14. 
More realistically, the rubblized material approaches the quality of a stabilized base and an 
equivalent layer coefficient of 0.25 is recommended (Sohila Bemanian &Peter Sebaaly, 
1999). The Asphalt Institute recommends an AASHTO layer coefficient of 0.2 for rubblized 
PCC. In the NAPA procedure, the recommended layer coefficient ranges from 0.34 (75% 
reliability), 0.30 (85% reliability), 0.29 (90% reliability), 0.26 (95% reliability), to 0.2 (99% 
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reliability). The M-E method requires the characterization of in situ material which includes 
subgrade and existing pavement structures. This can be done accurately by non-destructive 
deflection testing methods. 
3. Non-destructive deflection testing (NDT) 
As mentioned earlier, M-E approach can accurately characterize in situ material including 
subgrade and existing pavement structures. This is done for better utilization of available 
materials and also accommodation of new materials. 
Since 1960, Nondestructive Deflection Testing (NDT) methods have been widely used 
and more rational methods based on deflection measurements have been used for the 
development of overlay design methods. Deflection measurements have long been used to 
evaluate the structural capacity of in-situ pavements. They can be used to back calculate the 
elastic moduli of various pavement components, evaluate the load transfer ei~iciency across 
joints and cracks in concrete pavements, and determine the location and extent of voids under 
concrete slabs. The major factors that influence deflections include loading, climate and 
pavement conditions (Huang, 2003). 
Among the various types of NDT equipment, the Falling Weight Deflectometer (FWD) is 
most commonly used. The FWD delivers a transient impulse force to the pavement surface 
by dropping a weight at selected heights from the pavement surface. By varying the amount 
of weight and the height of drop, different impulse forces can be generated. The major 
advantage of impulse loading is the ability to model a moving wheel load in both magnitude 
and direction. It is generally agreed that the FWD is the best NDT device developed so far to 
simulate the magnitude and duration of actual moving loads. The mast widely used FWD in 
the United States is the Dynatest Model 8000 FWD system. Other types of FWD are the 
KUAB FWD and the Phoenix FWD . 
Back calculation of the moduli of pavement components, including the subgrade, is one 
of the most useful applications of FWD, which in turn helps to calculate the bearing capacity, 
estimate expected life, and to calculate the required HMA overlay thickness. The basic 
procedure is to measure the deflection basin over a given area using sensors, and vary the set 
of moduli representing each material layer, until a best match between the computed and 
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measured deflections is obtained. The deternriination of the subgrade resilient modulus, MR is 
essential for designing overlay thicknesses for existing pavement sections. If the selected 
design MR value is too high, the thickness of the pavement layer will be insufficient. If the 
design MR value is too low, the thickness will be too conservative and not cost-effective. The 
two most commonly used methods for determining subgrade MR values are actual laboratory 
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Figure 2. Schematic representation of deflection basin 
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Figure 3. FWD AUPP deflection basin parameter 
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In a University of Illinois research in 1988, an ILLI-PAVE full-depth HMA database was 
analyzed to develop a relation between the FWD deflection parameter called Area Under 
Pavement Profile (AUPP) and tensile strain (EAR) at the bottom of the HMA layer 
(Thompson, 1999): 
Log EAR (microstrain) =1.001+ 1.024(Log AUPP [inches)) (3) 
Figure 3 shows a schematic representation of AUPP (Thompson, 1999). The AUPP FWD 
data for HMA overlays over rubblized PCC pavements can be used to estimate EAR without 
using back calculation and structural modeling procedures. For HMA thickness greater than 
S to 6 in. (125 to 150 mm), HMA modulus and HMA thickness are the major factors that 
influence AUPP and EAR. For full-depth asphalt and conventional flexible pavements, AUPP 
is relatively insensitive to base-subbase-subgrade conditions. HMA fatigue is the controlling 
overlay thickness design criterion for practically all rubblized PCC pavements. Fatigue life 
can be predicted on the basis of the estimated HMA strain and an HMA fatigue design 
algorithm. 
4. HMA overlay thickness design by M-E method 
The M-E approach has been used here for the overlay thickness design. The new 
pavement is considered as a 3-layer flexible pavement system and the material properties of 
each structural layer are measured for a given time/climate. The material properties required 
for each layer are: 
- Resilient modulus of subgrade, MR
- Poisson's ratio of subgrade, µs
- Modulus of elasticity of rubblized layer, Er b 
- Poisson's ratio of rubblized layer, µ~,b 
- Modulus of elasticity of HMA, EH~ 
- Poisson's ratio o f HMA, µ~~ 
The subsequent chapter will deal with how the material properties of each layer are 
obtained. After the material characterization ofthe existing pavement structure and sub-grade 
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has been done using FWD data, the thickness design can be carried out as shown by the flow 
chart in Fig.4, which is briefly explained below. 
At time "t" 
Material properties (E, µ) 
Assume HMA thickness 
Estimate Critical strains 
T 
Estimate Capacities 
Damage < 1 
Change H1VIA thickness 
Stop 
Figure 4. Flow chart for HMA thicl~ness design. 
After obtaining the material properties of each layer, the layer thicknesses are also 
obtained. The thickness of HMA is assumed initially, based on engineering judgment. With 
the material properties and thickness of each layer as inputs, the critical strains at the bottom 
of the HMA layer and top of the subgrade can be calculated using computer programs like 
KENLAYER or 4-LIP. 
The critical pavement responses are then used to predict the pavement performance using 
transfer functions, also called distress models. The pavement perfor~rnance or capacity is 
measured by the type and severity of distress (rutting, cracking, roughness etc.). The most 
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common flexible pavement transfer functions are the fatigue cracking model and the rutting 
model. Predicted and observed flexible pavement distress and perfor~:~nance frequently do not 
compare favorably. The 1986 AASHTo guide emphasized the importance of calibration 
activities. Shift factors are used with various transfer functions to adjust predicted distress 
development to more realistically reflect field-observed pavement distress and performance. 
A major credibility gap in current M-E design procedures is the large magnitude of the shift 
factors, due to the inadequacies/limitations in the inputs, structural models, and transfer 
functions. (M. R. Thompson). 
The predicted distress is then compared to the allowable damage. Miner's cumulative 
damage concept has been widely used in this regard. According to this concept, the amount 
of damage is expressed as the ratio between the predicted and the allowable number of load 
repetitions. Damage occurs when the sum of damage ratios reaches the value 1. If the 
damage ratio is less than 1, the assumed HMA thickness may be used. If the damage ratio is 
greater than 1, the HMA thickness will have to be changed and the critical strains have to be 
calculated to predict the damage caused with the new HMA thickness. In view of the fact that 
the predicted distress at the end of a design period varies a great deal, depending on the 
variability of materials, climate, traffic, and construction practice, it is more reasonable to use 
a probabilistic approach based on the reliability concept. Basically reliability is a means of 
incorporating some degree of certainty into the design process to ensure that the various 
design alternatives will last the analysis period. 
The procedure, as described by the flow chart in Figure 4, is repeated until a realistic and 
reliable pavement design thickness has been achieved. 
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CHAPTER 4. DESIGN INPUTS 
Introduction 
The important design inputs in the HMA overlay thickness design procedure are traffic, 
environment and material characteristics. Each of these inputs will be discussed in detail in 
this chapter. 
1. Traffic 
Traffic is one of the most important factors in pavement design. Traffic considerations 
include loading magnitude and configuration, and the number of load repetitions as shown in 
Figure 5, where P is the magnitude of the load in lbs, p is the radial pressure in psi and a is 






Figure 5. Radius of tire contact area 
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There are three different procedures for considering vehicular and traffic effects in pavement 
design (Huang, 2003): 
i) Fixed traffic- In this method, the thickness of pavement is governed by a single-wheel 
load, and the number of load repetitions is not considered as a variable. If the pavement is 
subjected to multiple wheels, they must be converted to an equivalent single-wheel load 
(ESWL) so that the design method based on single wheel can be applied. Usually the 
heaviest wheel load anticipated is used for design purpose. 
ii) Fixed Vehicle — In this method the thickness of the pavement is governed by the 
number of repetitions of a standard vehicle or axle load, usually the 18-kip (80-k~~T) single-
axle load. If the axle load is not 18-kip or consists of tandem or tridem axles, it must be 
converted to an 18-kip single-axle load by an equivalent axle load factor (EALF). The EALF 
defines the damage per pass to a pavement by the axle in question relative to the damage per 
pass of the standard 18-kip (80-kN) single-axle load. The design is based on the total number 
of passes of the standard axle load during the design period. The number of repetitions under 
each single- or multiple-axle load must be multiplied by its EALF to obtain the equivalent 
effect based on an l 8-kip single-axle load. A summation of the equivalent effects of all axle 
loads during the design period results in an equivalent single-axle load (ESAL). 
iii) Variable traffic and vehicle — In this method both traffic and vehicles are considered 
individually. The loads can be divided into a number of groups and the stresses, strains and 
deflections under each load group can be determined separately and used for design 
purposes. 
Agencies typically collect three types of traffic data — weigh-in-motion (WIM), automatic 
vehicle classification (AVC), and vehicle counts (AASHT~ Design Guide, 2002). These data 
can be augmented by traffic estimates computed using traffic forecasting and trip generation 
models. WIM data are a tabulation of the vehicle type and the number, spacing, and weight 
of axles for each vehicle weighed over a period of time. wIM data are used to determine the 
normalized axle load distribution or spectra for each axle type within each truck class. AVC 
data are a tabulation of the number and type of vehicles counted over a period of time. AVC 
data are used to determine the normalized truck class distribution. Vehicle counts are simply 
a counting of the total number of vehicles categorized by passenger vehicles, buses, and 
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trucks over a period of time. Vehicle counts can be continuous, seasonal, or short duration. 
Traffic forecasting and trip generation models calibrated with site-specific or 
regionaUstatewide data, are useful in urban areas and are based on information obtained from 
turning movement studies, origin and destination studies, license plate surveys, and so on. 
Four basic types of traffic data are required for pavement structural design: 
a) Traff c volume —base year information. 
- Two-way annual average daily truck traffic (AADTT) 
- Number of lanes in the design direction 
- Percent trucks in the design direction 
- Percent trucks in the design lane 
- Vehicle (truck) operational 
b) Traffic volume adjustment factors  - to calculate the volume of heavy trucks expected 
on the design lane. 
- Monthly adjustment factor (MAF) 
- Vehicle class distribution 
- Hourly truck distribution 
- Traffic growth factors 
c) Axle load distribution factors - to specify the distribution of axle loads for each axle 
type in the traffic mix. The axle load distribution factor is the percentage of axles in each 
load interval by single, tandem, tridem or quad axle type for a specific truck class. 
d) General traffic inputs - to define axle load configuration and loading details used for 
calculating either pavement responses or traffic volumes. 
- Mean wheel location 
- Traffic wander standard deviation 
- Design lane width 
- Number of axle types per truck class 
- Axle configuration 
- wheel base 
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The minimum traffic information required for EASL calculation are: 
- Average daily traffic at the start of the design period (ADT)o. 
- T, the percentage of trucks in the ADT. 
- Truck factor Tf, which is the number of 18-kip single-axle load applications per truck. 
- Growth factor, G. 
- Directional distribution factor D, which is usually assumed to be 0.5 unless the traffic in 
two directions is different 
- Lane distribution factor L, which varies with the volume of traffic and the number of lanes, 
and the design period in years Y. 
Then the ESAL can be computed by the following equation (Yang H. Huang, 2003): 
ESAL = (ADT)o (T) (Tf) (G) (D) (L) (365) (Y) (4) 
Since traffic is one of the most important factors in pavement design, every effort should 
be made to collect actual data on the project. Traffic information can be obtained from the 
actual traffic counts on the existing roadway where the pavement is to be constructed or on 
nearby highways with similar travel patterns. Traffic volume maps showing the ADT, 
sometimes with the percentage of trucks, on various roadways within a given area are also 
used, although they are far less accurate than the actual counts. The traffic counts must be 
adjusted for daily and seasonal variations to obtain the annual average daily traffic (A►ADT). 
The collection of traffic data requires a portable device that can be taken to the project site. 
This device can be a static scale or the newer weigh-in-motion (wIM) scale. The WIM does 
not interrupt the traffic and can enhance the credibility of the data due to its concealment. 
The sum of ESALs for all trucks weighed divided by the number of trucks weighed gives 
the truck factor, T f. A single truck factor can be applied to all trucks. If the growth factors for 
different types of trucks are not the same, separate truck factors can be used far different 
classes of trucks. Table 1 show the distribution of truck factors for different classes of 
highways and vehicles in the United States (Huang, 2003). 
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Table 1. Distribution of truck factors for rural &urban highway systems 











Ran e g 
All single 
units 
0.06 0.08 0.08 0.12 0.03 0.03-0.12 
All multiple 
units 
1.04 1.21 0.97 1.52 1.08 0.97-1.52 
All trucks 0.52 0.38 0.21 0.30 0.12 0.12-0.52 








Arterial Collectors Ran e g 
All single 
units 
0.05 0.06 0.09 0.04 0.16 0.04-0.16 
All multiple 
units 
1.05 0.96 0.91 0.67 0.53 0.53-1.05 
All trucks 0.39 0.23 0.21 0.07 0.24 0.07-0.39 
The growth factor, G, can be projected by assuming a yearly rate of traffic growth and by 
using the average tr~c at the start and end of the design period as the design traffic (Huang, 
2003): 
(s) 
where `r' is the yearly rate of traffic growth and Y is the design period in years. 
Table 2 shows the total growth factor, which is the growth factor multiplied by the design 
period. The Asphalt Institute (AI, 1981a) and the AASHTO design guide (AASHTO, 1986) 
recommend the use of traffic over the entire design period to determine the total growth 
factor, as indicated (Huang, 2003): 
Total growth factor = (G)(Y) = 1/r [(l+r)Y -1] (6) 
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Table 2. Total growth factor (G x ~ 
Desi n g 
period 
(years) 
Annual growth rate (%) 
No 
growth 
2 4 5 6 7 8 10 
1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
2 2.0 2.02 2.04 2.05 2.06 2.07 2.08 2.1.0 
3 3.0 3.06 3.12 3.15 3.18 3.21 3.25 3.31 
4 4.0 4.12 4.2 5 4.31 4.3 7 4.44 4.51 4.64 
5 5.0 5.20 5.42 5.53 5.64 5.75 5.87 6.11 
10 1.0.0 10.95 12.01 12. S 8 13.18 13.82 14.49 15.94 
1 S 15.0 17.29 20.02 21.58 23.28 25.13 27.15 31.77 
20 20.0 24.30 29.78 33.06 36.79 71.00 45.76 57.28 
25 25.0 32.03 41.65 47.73 54.86 63.25 73.11 98.35 
30 35.0 49.99 73.65 90.32 111..43 1.38.24 172.32 271.02 
For two-lane highways, the lane in each direction is the design lane. So the lane 
distribution factor, L is 100 %. For multilane highways, the design lane is the outside lane. 
For multiple-lane highways with three or more lanes in each direction, the lane distribution 
factors range from 49 to 82 %. The lane distribution factors recommended by the AASHTO 
design guide are shown in Table 3 (Huang, 2003). 
Table 3. Lane distribution factor 
No. of lanes 
In each direction 
Percentage of 18-kip ESAL 
In design lane 
1 100 
2 80 -- 100 
3 60 - 80 
4 50 - 75 
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Methods for determining the total truck traffic in the design lane have been developed by 
Portland Cement Association (PCA, 1984) and by the Asphalt Institute (AI, 1981 a). The AI 
combines the directional and lane distribution factors (D x L) and determines the percentage 
of total truck traffic in the design lane, as shown in Table 4 (Huang, 2003). 
Table 4. Percentage of total truck traffic in design lane (D z L) 
Number of traffic lanes 
. in two directions 
%Truck in design lane 
D g L ( )~n~~$l (D 
z L)rsnge 
2 50 -
4 45 35 - 48 
6 or more 40 25 - 48 
Example 1: The following is an example for ESAL calculation (Huang, 2003). 
A two-lane major rural highway has an AADT of 4000 during the first year of traffic, 
25% trucks, 4% annual growth rate, and SO% on the design lane. For a design period of 20 
years, from Table 4.1.3, the total growth factor (G x Y) = 29.78. A truck factor of Tf = 0.38 
for all trucks in the "other principal" column of rural highway systems, as shown in Table 
4.1.1 may be used. Then using equation (1) for ESAL as given above, 
ESAL = 4000 x 0.25 x 0.38 x 29.78 x 0. S x 365 = 2,065,200. 
If actual traffic data is available, including a distribution of truck types and loads, then 
the ESAL calculation can be done as shown in the above example. However, for most 
projects ESAL values may be estimated based on general familiarity with the route. 
Example 2: The following is an example of the method used by the Iowa Department of 
Transportation (IDOT) for the ESAL calculation for atwo-lane, two-way traffic route. 
Current AADT: 500 
Year 20 AADT: 750 
Percent trucks: 10% 
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Select a "design yeaz" AADT: 500 + 0.8(750 — 500) = 700 [about 75 — 80% of the 20 year 
increase) 
Convert to trucks per day: 700 x 10% = 70 trucks per day [design year AADT x percent 
trucks) 
Select an appropriate ESAL factor: 0.40 [0.40 for low volume to D. 45 _for major collectors, 
0. SO for heavy truck routes) 
Compute ESALs per day: 70 x 0.40 = 28 ESALs per day [trucks per day x ESAL factor) 
Compute ESALs per year: 28 x 300 = 8400 ESALs per year [300 for low volume to 365 for 
high volume) 
Compute 20-year ESALs: 8400 x 20 =168,000 ESALs 
The 20-year design ESAL for HMA lure design can be divided into the following 
categories, according to the Super-pave mixture selection design: 
< 0.1 million. 
0.1— 0.3 million. 
0.2-1.0 million. 
1.0 — 3.0 million. 
For the example 2, the HMA lure may be designed for 3.0 million ESALs. 
2. Environment 
Environmental conditions have a significant effect on the performance of both flexible 
and rigid pavements. External factors such as precipitation, temperature, freeze-thaw cycles, 
and depth to water table affect temperature and moisture contents of unbound materials, 
which, in turn, affect the elastic moduli of the various pavement layers and directly affect the 
load-carrying capacity of the pavement. Further, the temperature levels have a direct bearing 
on the stiff~~ess in the case of asphalt materials, and temperature gradients induce stresses and 
deformations in the case of concrete layers. In the M-E method of design, each year can be 
divided into a number of periods, each having a different set of layer moduli. The damage 
during each period is evaluated and summed throughout the year to determine the design life. 
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a) Temperature -- The season of the year has a great effect on deflection measurements. 
In cold regions, four distinct periods can be distinguished. The period of deep frost occurs 
during the winter season when the pavement is the strongest. The period of spring thaw starts 
when the frost begins to disappear from the pavement system and the deflection increases 
greatly. The period of rapid strength recovery takes place in early sununer, when the excess 
free water from the melting frost leaves the pavement system and the deflection decreases 
rapidly. The period of slow strength recovery extends from late summer to fall when the 
deflection levels off slowly as the water content slowly decreases. 
The effect of temperature on asphalt pavements differs from that on concrete pavements. 
In asphalt pavements, it affects the resilient modulus of asphalt layers whereas in concrete 
pavements it induces curling of concrete slabs. In cold climates, the resilient modulus of 
unstabilized materials may also vary with freeze-thaw cycles. 
The elastic and viscoela.stic properties of HMA are affected significantly by pavement 
temperature. The Asphalt Institute (AI) method assumes that environmental conditions can 
be incorporated through the effects of monthly temperature changes throughout the year on 
the HMA modulus. Since HMA properties are influenced by temperature, it is recommended 
that different asphalt grades be used where different conditions prevail. The mean annual air 
temperatures (MART) is used to characterize the environmental conditions applicable to 
each region, and the characteristics of the materials are selected accordingly. The AI 
procedure provides design charts for MART of 7 °C (45 °F), 15.5 °C (60 °F), and 24 °C (75 
°F). 
During winter when temperature is low, the HMA becomes rigid and reduces the strains 
in the pavement. However, stiffer HMA has less fatigue life, which may neutralize the 
beneficial effect of smaller strains. Hence, in cold regions, the asphalt must be less stiff 
(more resilient) to minimize the potential for thermal cracking. In hot regions, the asphalt 
must be stiff to increase resistance to rutting and permanent deformation. 
Temperature also affects the roadbed soil resilient modulus and modulus of the granular 
materials. The effect is called frost penetration, which results in an increase in resilient 
modulus of subgrade during the winter months when the soil is frozen, and a decrease in the 
spring when it is undergoing periods of thaw. . Although frost heave causes differential 
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settlements and pavement roughness, the most detrimental effect of frost penetration occurs 
during the spring breakup period, when the ice melts and the subgrade is in a saturated 
condition. It is desirable to protect the subgrade by using non-frost-susceptible materials 
within the zone of frost penetration. 
b) Moisture —The precipitation from rain and snow affects the quantity of surface water 
infiltrating into the subgrade and the location of the groundwater table. Every effort should 
be made to improve drainage and alleviate the detrimental effect of water such as lack of 
shear strength, pumping and loss of support. If water from rainfalls can be drained out within 
a short time, its effect can be minimized, even in regions of high precipitation. The location 
of water table is also important. The water table should be kept at least 3 ft below the 
pavement surface. But this depth should be much greater in seasonal frost areas. Swelling or 
expansive soils are susceptible to volume change (shrinkage and swell) with seasonal 
fluctuations in moisture content. A loss of moisture will cause the soil to shrink, while an 
increase in moisture will cause it to expand or swell. This volume change of clay type soils 
can result longitudinal cracks near the pavement's edge and significant surface roughness 
along the pavement's length. 
c) Drainage —Drainage is one of the most important factors in pavement design. Water 
enters the pavement structure either by infiltration through cracks, joints, pavement surfaces, 
and shoulders or as groundwater from high water table, interrupter aquifers, and localized 
springs. In addition to effects such as reduced subgrade soil strength, pumping and loss of 
support, water entrapped in the pavement structure also causes differential heaving over 
swelling soils. Continuous contact with water causes stripping of asphalt mixture and induces 
durability (or "D") cracking of concrete. The detrimental effects of water on pavements can 
be minimized by preventing it from entering the pavement, providing drainage to remove it 
quickly, or building the pavement strong enough to resist the combined effect of load and 
water. 
Three different drainage installations, either individually or in combination, have been 
used most frequently for pavement design: drainage layer or blanket, longitudinal drain, and 
transverse drain. Drainage materials include aggregates, geotextiles, and pipes. Aggregates 
can be used as drainage layers and French drains or a.s filter materials for their protection. 
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The aggregates should consist of sound, clean, and open-graded materials. They must have a 
high permeability to accommodate the free passage of water and be protected from clogging 
by means of a filter. Geotextiles are used mainly to replace aggregates as filters. Pipes can be 
perforated, slotted, or open jointed types to be placed inside the French drain to collect water, 
or the conventional type to convey water laterally to the outlet. For rubblization projects, 
edge drains must be provided in the season before the rubblization project. 
3. Material characteristics 
In the M-E design method, the properties of materials such a.s Elastic modulus, Poisson 
ratio and layer thickness, must be specified, so that the responses of the pavement, such as 
the stresses, strains and deflections in the critical components can be determined. These 
responses are then used with the failure criteria to predict the probability of pavement 
distresses. Poisson's ratio is defined a.s the ratio of the lateral strain to the longitudinal strain 
in an elastic material. It is a required input to the structural response computation models, 
although its effect on computed pavement responses is not great. The Poisson ratios have 
relatively small effects on pavement responses, so their values can be reasonably assumed. 
The materials that need to be characterized are the existing subgrade, rubblized PCC and the 
HMA. 
a) S'ub~rade - In-situ material characterization using non-destructive testing methods are 
widely being used. Deflection measurements from Falling Weight Deflectometer (FWD} 
tests are used to evaluate the structural capacity of subgrade soil. One of the most useful 
applications of the FWD is the back calculation of the moduli of pavement components, 
including the subgrade. 
The AASHTO flexible pavement design procedure requires the input of an effective 
roadbed soil modulus MR, which is equivalent to the combined effect of all seasonal modulus 
values. The AASHTO method also uses the layer coefficient ai, which is a measure of the 
relative ability of a unit thickness of a given material to function as a structural component of 
the pavement. Layer coefficients can be determined from test roads or satellite section, as 
was done in the AASHO Road Test, or fr©m correlations with material properties. Depending 
on the quality of drainage and the availability of moisture, drainage coefficients m~ and m3 
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should be applied to granular bases and sub-bases to modify the layer coefficients. The 
quality of the drainage is measured by the length of time for water to be removed from bases 
and sub-bases and depends primarily on their permeability. If problems of swell clay and 
frost heave are significant in a given region and have not been properly corrected, the loss of 
serviceability over the analysis period should be estimated and added to that due to 
cumulative traffic loads. 
i) Resilient Modulus -The strength of the roadbed soil is characterized by the resilient 
modulus. The elastic modulus based on the recoverable strain under repeated loads is called 
the resilient modulus MR, defined as: 
MR = ~d ~ E~ (7) 
in which 6d is the deviator stress, which is the axial stress in an unconfined compression test 
or the axial stress in excess of the confining pressure in a triaxial compression test, and er is 
the recoverable strain. If the elastic modulus of a material varies with the time of loading, the 
resilient modulus, which is the elastic modulus under repeated loads, must be selected in 
accordance with a load duration corresponding to the vehicle speed. Although most paving 
materials are not elastic, if the load is small compared to the strength of the material and is 
repeated for a large number of times, the deformation under each load repetition is nearly 
completely recoverable and can be considered elastic. 
Material properties of subgrade soils may be determined from FwD tests on the in-situ 
subgrade soils. In the absence of data obtained by direct testing of in-situ subgrade, soil 
classification systems can be used to obtain the material properties. The Public Roads (PR) 
soil classification system classifies the soil as uniform from A-1 to A-8 and non-uniform 
from B-1 to B-3. The PR system was later modified by the Highway research Board (~, 
1945). 
AASHTO soil classification system -This system classifies soils based on particle-size 
distribution and Atterberg limits. This classification system is described in the test standard 
AASHTO M145 "The Classification of Soils and Soil-Aggregate Mixtures for Highway 
Construction Purposes." AASHTO soil classification is based on the portion of unbound 
35 
granular and subgrade materials that is smaller than 3 inches in diameter, The AASHTO 
classif cation system identifies two material types: 
- Granular materials (i.e., materials having 35 percent or less, by weight, particles smaller 
than 0.0029 inches in diameter). 
- Silt-clay materials (i.e., materials having more than 35 percent, by weight, particles 
smaller than 0.0029 inches in diameter). 
These two divisions are further subdivided into 7 main group classifications (i.e., A-1 though 
A-7). The group and subgroup classif cations are based on estimated or measured grain-size 
distribution and on liquid limit and plasticity index values. 
Uni led Soil Classification (USC) system -This system is described in the test standard 
ASTM D2487 "Standard Method for Classification of Soils for Engineering Purposes." The 
USC classification system identifies three major soil divisions: 
- Coarse-grained soils (i.e., materials having less than 50 percent, by weight, particles 
smaller than 0.0029 inches in diameter). 
- Fine-grained soils (i.e., materials having SO percent or more, by weight, particles 
smaller than 0.0029 inches in diameter). 
- Highly organic sails (materials that demonstrate certain organic characteristics). 
These divisions are further subdivided into a total of 1 S basic soil groups. The major soil 
divisions and basic soil groups are determined on the basis of estimated or measured values 
for grain-size distribution and Atterberg limits. ASTM D2487 shows the criteria chart used 
for classifying soil in the USC system and the 15 basic soil groups ofthe system. 
The resilient modulus values for unbound granular materials, subgrade, and bedrock are 
determined from cyclic triaxial tests on prepared representative samples. The recon~.mended 
standard test methods for modulus testing are NCHRP 1-28, Harmonized Test Methods for 
Laboratory Determination of Resilient Modulus for Flexible Pavement Design or AASHTO 
T 307, Determining the Resilient Modulus of Soil and Aggregate Materials. 
Table 5 shows a comparison of Unified soil classification system and the AASHTO soil 
classification systems. Table 6 shows typical resilient modulus values at optimum moisture 
content for unbound granular and subgrade materials (AASHTO Design Guide, 2002). 
36 
Table 5. Comparison of Unified and AASHTO soil classification systems 
USC AASHT4 SOIL TYPE 
G W A-1-a Gravel —well graded 
GP A-1-a Gravel —poorly graded 
GM A-1-b Gravel —silty 
GC A 2 6 A-2-7 Gravel — cla e y y 
S W A-1-b Sand —well graded 
SP A-3 Sand —poorly graded 
SM A-2-4 
A-2-5 
Sand — sil 
~ 
SC A 2 6 A-2-~ Sand — cla e y y 
ML A-4 Silt —inorganic Silt —sandy 
C L A-6 Clay — ~ norganic 
OL A-4 Silt —organic 
MH A-5 Silt —inorganic 
CH A-7 Clay —inorganic 
OH A-7 Clay —organic 
PT -- Peat —muck 
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Table 6. Typical resilient modulus values for unbound granular and subgrade materials 
Soil Classification Mr Range Typical M~ 
AASHTO 
A-1-a 38,500 - 42,000 40,000 
A-1-b 35,500 - 40,000 38,000 
A-2-4 28,000 - 37,500 32,000 
A-2-5 24,000 - 33,000 28,000 
A-2-6 21,500 - 31,000 26,000 
A-2-7 21,500 - 28,000 24,000 
A-3 24,500 - 35,500 29,000 
A-4 21,500 - 29,000 24,000 
A-5 17,000 - 25,500 20,000 
A-6 13,500 - 24,000 17,000 
A-7-S 8,000 - 17,500 12,000 
A-7-6 5,000 - 13,500 8,000 
Unified Soil 
Classification 
CH 5,000 - 13,500 8,000 
MH 8,000 - 17,500 1 I,S00 
CL 13,500 - 24,000 17,000 
ML 17,000 - 25,500 20,000 
SW 28,000 - 37,500 32,000 
SP 24,000 - 33,000 28,000 
SW-SC 21,500 - 31,000 25,500 
SW-SM 24,000 - 33,000 28,000 
SP-SC 21,500 - 31,000 25,500 
SP-SM 24,000 - 33,000 28,000 
SC 21,500 - 28,000 24,000 
SM 28,000 - 37,500 32,000 
GW 39,500 - 42,000 41,000 
GP 35,500 - 40,000 38,000 
GW-GC 28,000 - 40,000 34,500 
GW-GM 35,500 - 40,500 38,500 
GP-GC 28,000 - 39,000 34,000 
GP-GM 31, 000 - 40, 000 3 6, 000 
GC 24,000 - 37,500 31,000 
GM 33,000 - 42,000 38,500 
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Resilient modulus values for bedrock layer for rehabilitation design have been given in 
the AASHTO 2002 Design Guide as follows: 
Solid, Massive Bedrock: 
Typical ranges: 750-2000 ksi 
Default Value: 1000 ksi 
Highly Fractured, Weathered: 
Typical ranges: 250-1000 ksi 
Default Value: 500 ksi 
Bacl~calculation of subgrade modulus - Subgrade modulus can also be backcalculated from 
FWD data by the following procedure. 
The AREA of the deflection basin may be defined by the following equation (K. T. Hall, 
Mohseni, 1991): 
AREA = 6 x [ 1 + 2(dr2 + d24) + d36)] ~ do (8) 
where do is the maximum deflection at the center of the FWD load plate in inches and d12, 
d24, and d36 are the deflection at 12, 24, and 36 in. from the center, respectively, in inches. 
A unique relationship exists between AREA and the "elastic solid" radius of relative stiffness 
of the pavement, given by the following equation (K. T. Hall et al, 1991): 
le = [ln((36 — AREA)/4521.676~/ -3.645] l~ o. lg~ (9)
The elastic modulus of the subgrade may be obtaiaied from Losberg's deflection equation 
(K. T. Hall et al, 1991): 
ES = [2P (1 - µsZ)/do le~ [0.19245 + 0.0272(a / le)Z + 0.0199(a / le)Z lt~(a / le)] (10) 
where ~ is the applied load (90001bs), a is the radius of the load plate (5.9 in.), and ~s is the 
subgrade Poisson's ratio (0.50). 
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ii) Poisson's ratio —Table 7 gives a summary of the range and typical values for 
Poisson's ratio of bedrock materials for rehabilitation design (AASHTo Design Guide, 
2002). 
Table 7. Poisson's ratio for bedrock 
Bedrock Materials µ~,,,ge µ,~p;~ 
Solid, Massive, Continuous 0.10 -- 0.25 0.15 
Highly Fractured, Weathered 0.25 — 0.40 0.30 
b) Hvt-mix asphalt (HMA) -The modulus properties of asphalt concrete are known to be 
a function of temperature, rate of loading, age, and mixture characteristics such as binder 
stiffness, aggregate gradation, binder content, and air voids. 
i) Dynamic modulus (E*) -The primary lure -related property of interest for asphalt 
stabilized layers is its dynamic modulus, E*, as a function of loading frequency and 
temperature. The dynamic modulus, sometimes called complex modulus, is determined by 
applying sinusoidal vertical loads to cylindrical samples while measuring the deformation. A 
repeated load of constant duration and magnitude is applied and the resulting deformation is 
measured. 
The dynamic modulus is calculated by dividing the repeated stress by repeated strain: 
where 6 is the repeated stress and E is the repeated strain. 
Of all existing dynamic modulus predictive equations, the one developed by Witczak and 
colleagues at the University of Maryland over the last 25 years can be considered as one of 
the most rational and comprehensive. The most recent model developed by Fonseca and 
Witczak is superior to other models and it allows for the evaluation of dynamic modulus for a 
wide variety of asphalt mixtures/properties (AA.SHT~ Design Guide, 2002). The equation is 
of the form as shown: 
Log E * _ ~ 1 + R2/ ~ 1 +e{-o.7161og(~-0.~42s~~t~))~ (12) 
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where E* is the asphalt mix dynamic modulus in 105 psi, ~~ is a function of the aggregate 
gradation and lure volumetrics,~i2 is a function of the aggregate gradation, f is the load 
frequency in Hz, which in turn varies with depth, and r~ is the viscosity of asphalt, in 106
poise, at any temperature and degree of aging. Since the modulus of HMA varies with 
temperature, studies have been conducted at different locations in the state of Iowa to 
observe values for HMA modulus at different temperatures. It has been observed that there is 
little significant difference in climatic variations across the state, and hence a set of default 
HMA modulus values have been obtained, as shown in the following chapter. 
ii) Poisson's ratio -Poisson's ratio for bituminous road materials normally ranges 
between 0.1 S and 0.50, and is a function of temperature (AASHTO Design Guide, 2002). 
Table 8. Typical poisson's ratios for dense-graded HMA 
Temperature °F µ,age µ~,p;~, 
<0 °F <0.15 0.15 
0 — 40 °F 0.15 — 0.20 0.20 
40 — 70 °F 0.20 — 0.30 0.25 
70 — 100 °F 0.30 — 0.40 0.35 
100 — 130 °F 0.40 — 0.48 0.45 
> 130 °F 0.45 — 0.48 0.48 
c) Fractured PCC slab -
i) Resilient modulus -For in-service pavements and rehabilitation design, the modulus at 
the current darriage level can be obtained from non-destructive evaluation of the pavement 
being rehabilitated by backcalculation of FWD data or using the Dynamic Cone 
Penetrometer (DCP). Typical resilient modulus values for fractured PCC slabs are as shown 
in Table 9 (AASHTO Design Guide, 2002). 
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Table 9. Typical modulus values for fractured PCC layers 
Fractured PCC 
Layer type 
Typical MR ranges 
(psi) 
Crack &seat 
12 in. crack 
spacing 
24 in. crack 
spacing 
36 in. crack 
spacing 
200000 250000 300000 
Rubblized 50,000 - 150,000 
ii) Poisson's ratio —Poisson's ratio value for normal concrete typically ranges between 
0.11 and 0.21, and values between 0.1 S and 0.18 are typically assumed for PCC paving 
applications (AASHTQ Design Guide, 2002). Table 10 shows the typical Poisson's ratio for 
PCC pavement materials. 
Table 10. Typical poisson's ratio values for PCC materials 
PCC materials a~oge ar~p;~~ 
PCC slabs (newly constructed/ existing) 0.15 - 0.25 0.20 
Crack &seat/ break &seat 0.15 — 0.25 0.20 
Rubblized 0.25 — 0.40 0.30 
42 
CHAPTER 5. DATA ANALYSIS 
Introduction 
The approach taken to the problem of design of an HMA overlaid rubblized PCC 
pavement has been to apply amechanistic-empirical (M-E) process. In this process athree-
layer structure (HI~~IA overlay, rubblized PCC and subgrade support} is analyzed 
mechanistically to estimate critical strains within the pavement structure. These strains are 
used to estimate the structural capacity, in terms of repeated traffic loadings, using 
empirically designed transfer functions. The process is outlined below; the steps followed in 
the accompanying software are detailed, and compared to the results of an instrumented field 
test section which was used to validate the mechanistic component of the design process. 
1. Design process 
The design inputs required for the design process are; 
a) Traff c - In this section the anticipated design period (usually 20 years) traffic in terms 
of ESAL, is calculated. The information required for this are the current annual average daily 
traffic (AADT), the final design year AADT, percentage trucks and ESAL factor. The design 
ESAL is calculated by the method shown in example 2 of section 1 in Chapter 4. 
b) Pavement —The existing structure and HMA overlay must be defined, both by 
geometry (thickness) and material characteristics (resilient modulus and Poisson's ratio). 
i) subgrade -The modulus of supporting subgrade is determined, either based on direct 
measurement (for example, FwD) or by estimation using the soil classification systems, as 
mentioned. in section 3 of the Design Inputs chapter. It is assumed that the subgrade has a 
fixed Poisson's ratio of 0.40. Since the existing FCC will norm~a.11y be supported by a 
combination of a granular subbase resting on the natural subgrade, this two layer 
combination must be replaced, as input, by an equivalent single material. 
In order to consider the subbase and subgrade as a single layer, we have to find an 
equivalent thickness of subgrade and its equivalent modulus value. The equivalent thickness, 
he, can be found from the following equation: 
43 
where hl is the thickness of the subbase, El is the modulus of the subbase and E2 is the 
modulus of the subgrade. Figure 6 is a schematic representation of the equivalent thickness 
concept. 











Figure 6. Schematic representation of equivalent thickness of subgrade 
The equivalent thickness concept is based on the fact that the deflection produced by a 
particular load in the equivalent subgrade should be equal to the deflection produced by the 
same load in the original condition. The equivalent deflection at the surface of the equivalent 
subgrade will be equal to the sum of the deflections in the subbase and in the subgrade at a 
depth equal to he. Let 0~ be the egl~ivalent deflection on the equivalent subgrade, produced 
by load P. Let the deflections caused by the same load P be O1 in the subbase and D2 in the 
subgrade at depth he of subgrade. Then the equivalent deflection can be written as (Huang, 
Zoo3~ 
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e~q = e, + 02 = (~,~ - eh~,~) + Ohe,2 (14) 
where Do,~ = 2(1- µ~) / E~ 
On~,i = L~1+/~i) a1 C{a~~a2+h~2)}+{(1-2µi)/a} {(a2+h~2)o.s — hl}] / E1 and, 
Ot►e,2=[(1--µz) a] C{al(az+het)}+{(1-2 ~u2)la} {(a~+hez~o.s _ he}] l E2
We can also write the following equation for the equivalent deflection at surface 
Aeq = 2(1-X22) / E~y his) 
where Eeq is the modulus of the equivalent subgrade. The value of 0~ from equation 14 can 
be placed in equation 15 to find the value of Ems. 
ii) Fractured PCC -The modulus and thickness of the fractured PCC slab are required 
inputs. The modulus is selected based on the fracture technique used, from Table 9 in the 
chapter 4. The Poisson's ratio is assumed to be 0.35, which is appropriate for unbound 
granular materials. 
iii) HMA overlay -The modulus of the HMA overlay is a more complicated matter. 
HMA, being a visco-elastic material, varies in response due to changing temperatures. 
Consequently, the design year has been reduced to 12 months, each with a characteristic 
temperature, and a corresponding modulus. An analysis of the climatic variations within the 
state of Iowa shows that there is little significant differences across the state, and hence a 
single set of monthly HMA moduli is used, as shown in Table 11. This table has been used to 
obtain an equation for the average value of HI~~A modulus is given by the following 
equation: 
EaVg = a [ln (h l) --1 ] + b (16) 
where a is the intercept and b is the slope of the graph plotted with natural log of Hl~'IA 
thickness versus the corresponding monthly HMA modulus values. 
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Table 11. HMA modulus values for the State of Iowa 
Month Depth (inches) , Intercept 
16 (a) 
Slope 
fib) 0.5 1 Z 3 4 
_ 
8 
Jan. 3524400 3421000 3324000 3238600 3172900 3048100 2883200 3423557 -184369 
Feb. 3522400 3417000 3318600 3231800 3165300 3039400 2873800 3419592 -186569 
March 3524400 3416500 3309800 3210100 3130900 2985900 2805600 3416246 -208605 
April 2938500 2616700 2306100 2055000 1892500 1664900 1493200 2592025 -433052 
May 1514900 1218700 998800 843100 754000 637200 541600 1226486 -283102 
June 919400 724500 592100 504500 453700 389100 330900 736089 -168793 
July 641800 503400 412100 351800 317100 273300 232500 512870 -116955 
Aug. 838400 654000 529600 445100 396600 332500 270800 665623 -162515 
Sept. 1373200 1090800 883800 738100 652500 539900 422900 1101596 -273952 
Oct. 2713100 2331000 1993800 1709600 1524500 1232800 897100 2326867 -529671 
Nov. 3513800 3397300 3283400 3179100 3096400 2920100 2604300 3408091 -253817 
Dec. 3524400 3421000 3324000 3238600 3172900 3048100 2883200 3423557 -184369 
The thickness of the H~'IA overlay is the design unknown, therefore an initial thickness is 
assumed, and an iterative process is used to estimate an appropriate value. 
2. Program steps 
The following are the steps in the working of the program: 
a} Input, -The traffic, pavement geometry and material characteristics are the inputs for 
the program. 
b} Structural response -With the input information provided, the program calculates the 
critical strains, et —the tensile strain at the bottom of the Hl~ZA, and e~ —the compressive 
strain at the top of the subgrade, for each month of the design year by varying the modulus of 
the Hl~'IA layer for each month. 
c} Transfer function -The computed or estimated monthly strains are mapped to 
capacity using the two transfer functions: 
Nf = f i (et) n (E 1) ~ (HMA capac ity, E .1, Cha ter3 q p ) 
In the AI method, f = 0.0796, f 2= 3.291 and f3= 0.854, and in the Shell method, f = 0.0685, 
f 2= 5.671 and f 3= 2.363 
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Nd = f a (e~)~ (Subgrade capacity, Eq.2, Chapter3) 
In the AI method, fa= 1.365x10"9 and f 5= 4.477, and in the Shell method (95% reliability), 
f 4=1.05x10-' and fs = 4.0 
d) Canacity estimate —Using Miner's law, the total capacity ratios are computed for each 
distress: 
12 
(n /12 ) t 
;_, N, 
(17) 
where (r~/12)l represents the total traffic anticipated in month i, over the design period. This 
ratio should be numerically less than, or equal to unity. 
If the capacity ratio exceeds unity, then the implication is that the capacity of the 
pavement is insufficient for the excepted traffic, and the initial HMA overlay thickness must 
be increased, and the process repeated. On the other hand, if the ratio is significantly less 
than unity, there is an overcapacity, and the thickness of the HMA overlay may be reduced. 
Clearly, the capacity ratios for both failure types must simultaneously meet the criterion. 
3. Structural analysis 
The structural analysis is traditionally performed using amulti-layer linear elastic 
approach such as Burmister's layered theory. However, iterative procedures involving this 
approach can be time consuming and so a different approach has been used. 
The two critical strains are functions of the geometry and elastic modulus of each layer. 
Consequently it was felt that given the thickness and moduli, it should be feasible to use that 
information to estimate the critical strains. To this end, a large set of runs of an analytical 
program called 4-LIP was undertaken in which the different layer thickness and layer moduli 
varied and the' critical strains (et, e~) were obtained. 
.The thicknesses of HMA overlay were 2, 4, 6, 8, 10, 12 and 14 inches, and the 
thicknesses of the rubblized PCC were 6, 8, 10, 12 and 14 inches. The modulus values of 
H[MA overlay were 250000, 500000, 1000000 and 2000000 psi, and the modulus values for 
rubblized PCC were 50000, 75000, 100000, 125000 and 150000 psi. The subgrade was 
considered as two layers of thickness 100 in. and 1000 in. The modulus values of subgrade 
were 5000, 10000, 20000 and 50000 psi. The Poisson's ratio for the ~~VIA overlay and 
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Rubblized PCC were 0.40 and 0.3 5 respectively. The Poisson's ratio was 0.40 for both Layers 
of subgrade. 
The database (see Appendix A) created using the 4-LIP program, with a total of 2800 
data points, was then used to derive predictive relationships, wherein the strains were 
functions of the layer moduli and layer thicknesses: e = ~ (El, hl, E2, h2, E3), where a is the 
critical strain, E 1,E2 and E3 are the moduli for ~~ViA Layer, rubblized PCC and subgrade 
respectively, and, hl and h2 are the thickness of HMA layer and rubblized PCC respectively. 
4. Prediction of e~ 
The vertical compressive strain at the surface of the subgrade, e~, was obtained by 
conventional non-linear regression techniques. A relationship has been established between 
the compressive strain and the pavement parameters as shown below, with an r2 value of 
0.9911 and SEE value of 0.000016 (Tejeswi Kota, 2004): 
Log(e~) _ -0.19445 —1.50787*(log(He) + a) — 0.07794*(log(HQ) + cc)Z (18) 
where He = hl (E~ /E3)'~ + h~(E2 /E3)'~ and, 
a = 0.568474*log(Ej) —1.93734 
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Figure 7. Given E~ versus predicted E~ 
48 
5. Prediction of Et
The tensile strain in a single homogeneous material, when a circulaz load is applied, can 
be predicted using Boussinesq's solution as shown below (Huang, 2003): 
et = (l+v) q/2E [1-2v-{2 (1- v) z /(aZ+z2)o.s}+{z3/(az+~)i.s}] (19) 
where E is the elastic modulus of the material, v is its Poisson's ratio, a is the radius of 
circulaz load and z is the depth. 
Replacing z by z/a, the equation can be written as: 
et = (l+v) q/2E [ 1-2v-{2(1- v) (z/a) /(l+(z/a)z~o.s}+{(z/a)3/(1+(z/a)2)l.s}] (20) 
Using a value of a =5 inches, a graph has been plotted between the tensile strain obtained by 
the 4-LIP program and z/a, as shown in Figure 8. 
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Figure 8. Given Et versus z/a 
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Conventional linear and non-linear regression techniques did not lead to a satisfactory 
relationship between et and the pavement layer parameters. Therefore a different approach -
Artificial Neural Networks (ASJN) —was used. 
6. Artificial neural networks 
Artificial neural networks (ASJN) are statistical models of real world systems which are 
built by tuning a set of parameters. These parameters, known as weights, describe a model 
which forms a mapping from a set of given values known as inputs to an associated set of 
values known as the outputs. The process of tuning the weights to the correct values is called 
training, and is carried out by passing a set of examples of input-output pairs through the 
model and adjusting the weights in order to minimize the error between the answer given by 
the network and the desired output. Once the weights have been set, the model is able to 
produce answers for input values which were not included in the training data (Kevin 
Swingler, 1996). 
The mathematical model that a neural network builds is actually made up of a set of 
simple functions linked together by the weights. The weights describe the effect each simple 
function, known as unit, will have on the overall model. The network has a set of input units 
whose function is to take input values from the outside, a set of output units which report the 
final answer and a set of processing hidden units which link the inputs to the outputs. The 
function of the hidden units is to extract useful features from the input data which are, in 
turn, used to predict the values on the output units. The network is arranged in layers of units: 
an input layer, one or more hidden layers, and an output layer. Figure 9 shows a schematic 
representation of the neural network. 
Once a network has been structured for a particular application, that network is ready to 
be trained. To start this process the initial weights are chosen randomly. Then, the training, or 
learning, begins. There are two approaches to training -supervised and unsupervised. I~ 
supervised training, both the inputs a.nd the outputs are provided. The network then processes 
the inputs and compares its resulting outputs against the desired outputs. Errors are then 
propagated back through the system, causing the system to adjust the weights which control 
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the network. This process occurs over and over as the weights are continually tweaked. The 
set of data which enables the training is called the "training set." During the training of a 
network the same set of data is processed many times as the connection weights are ever 
refined. In unsupervised training, the network is provided with inputs but not with desired 
outputs. The system itself must then decide what features it will use to group the input data. 
This is often referred to as self-orga~r~ization or adaption (Dave Anderson and George 
McNeil, 1992). 
Figure 9. Schematic representation of an artificial neural network 
In supervised training mode, weights, which are usually randomly set to begin with, are 
then adjusted by the network so that the next iteration, or cycle, will produce a closer match 
between the desired and the actual output. The learning method tries to minimize the current 
errors of all processing elements. This global error reduction is created over time by 
continuously modifying the input weights until acceptable network accuracy is reached. 
After a supervised network performs well on the training data, then it is important to see 
what it can do with data it has not seen before. This testing is critical to insure that the 
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network has not simply memorized a given set of data, but ~ learned the general patterns 
involved within an application. 
For the prediction of horizontal tensile strain at the bottom of the asphalt layer, Et, the 
five inputs that were used are El, hl, E2, h2 and E3.The output is the horizontal tensile strain, 
Et. Two hidden layers have been used with 50 nodes in each layer. Out of the 2800 data 
points, 2600 data points were used for the analysis (the data points with tin. and 4 in. HMA 
layers were not included). Of the 2600 data points, 2200 data points were used for the 
training of the neural network and 400 data points were used for testing. The values of Et 
obtained by the neural network analysis were compared with those obtained by the 4-LIP 
program and a graph was plotted as shown in Figure 10. The result file has been included in 
Appendix B. 
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Figure 10. Given Et versus ANN predieted Et 
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7. Worked-out example of the program 
The following is a worked-out example of the VBA program a.s described in section 3. 
a) ,Traffic, -The traffic has been calculated by the method shown in example 2 of section 
1 in Chapter 5. 
Current A►ADT: 35000 
Year 20 A,ADT: 50000 
Percent trucks: 10% 
Select a "design year" AADT: 35000 + 0.8(50000 — 35000) = 47000 
Convert to trucks per day: 47000 x 10% = 4700 trucks per day 
Select an appropriate ESAL factor: 0.40 [0.40 for low volume to 0.45 for major collectors, 
D. So for heavy truck routes) 
Compute ESALs per day: 4700 x 0.40 = 1880 ESALs per day 
Compute ESALs per year: 1880 x 300 = 564000 ESALs per year [300 for low volume to 365 
for high vol umeJ 
Compute 20-year ESALs: 564000 x 20 = 11,280,000 ESALs 
Compute ESALs per month: n = 11,280,000 / 12 = 940000 ESALs 
b) Pavement Geometry -Let the subgrade be of type A-7-6 having Modulus value of 500 
psi. Let the modulus and thickness of the rubblized PCC slab be 50000 psi and 10 in. 
respectively. An initial HMA overlay thickness of 8 in. has been assumed. The monthly 
modulus values for 8 in. thick HMA overlay for the state of Iowa, has been calculated by the 
equation: Ea~g = a [ln (hl) — 1 ] + b (Eq. l 6, Section 1) 
c) Structural response and transfer functions -The monthly tensile and compressive 
strains have been calculated using' the respective mathematical models that have been 
developed. These strains are then used to calculate the capacity using the corresponding 
transfer functions. Table 12 shows the calculated values of strains (ei and e~~ and the 
respective transfer functions (Nf and Nd). 
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Table 12. Calculation of monthly strains and capacities for 8 in. thick HMA overlay 
Month E 1 Et Nf n/Nf E~ Na n/Na
Jan 3224542 0.000043 51916597 0.018106 0.000179 81095380 0.011591 
Feb 3218202 0.000043 51889758 0.018115 0.000179 80762189 0.011639 
Mar 3191069 0.000043 51767677 0.018158 0.000180 79345063 0.011847 
Apr 2124571 0.000053 37546323 0.025036 0.000217 34440086 0.027294 
Ma Y 920894 0.000093 11803743 0.079636 0.000311 6869462 0.136838 
Jun 553887 0.000125 6902497 0.136183 0.000381 2769345 0.339430 
Jul 386624 0.000176 3038597 0.309353 0.000436 1507642 0.623490 
Aug 490198 0.000133 6207899 0.151420 0.000399 2245140 0.418682 
Se p 805880 0.000101 10069179 0.093354 0.000328 5383129 0.174620 
Oct 1755117 0.000060 29214784 0.032175 0.000236 23531359 0.039947 
Nov 3134111 0.000043 51473630 0.018262 0.000182 76416098 0.012301 
Dec 3224542 0.000043 51916597 0.018106 0.000179 81095380 0.011591 
d) Canacity estimates - n/Nf and n/Nd are the monthly capacity ratios and the total sum 
for each ratio are E (n/Nf ) = 0.918 and E (n/Nd ) = 1.819 
Clearly, it can be seen that the F[1VIA thickness value must be changed since there is 
significant difference between the ratios. The program assumes a different value for I~[MA 
thickness and repeats step 3 until both failure types simultaneously meet the criterion i.e. 
both capacity ratios should be numerically less than, or equal to unity. 
8. Validation 
For the practical validation of the predictive capability of the mechanistic portion of the 
program, a limited calibration has been performed using an instrumented section of IA-141 in 
Polk County. The instrumented trial sections are located approximately one mile north of the 
junction with I-80/I-35 northwest of Des Moines. 
The test sections are in the southbound Lanes. The strain gauges were placed in the 
outside lane. 
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Table 13. Location of rubblized PCC sections on IA-141 
Section Start Station End Station 
T9 85 80 
T 10 80 75 
T 11 74 69 
T 12 69 64 
The rubblized PCC sections, labeled T9 thru T 12, are located approximately as shown in 
Table 13 . 
Sections T9 and T 10 comprise a nominal 7.5 inch of HMA overlay (2 in surface + 2.5 in 
intermediate + 3 in base) over a 10 in. rubblized PCC slab. Sections T 11 and T 12 comprise a 
nominal 9 inch HMA (2 in surface + 2 inch intermediate + 5 in base (in two layers: tin over 
3 in) over the same rubblized PCC slab. 
The PCC slab was rubblized using an Antigo multi-head breaker, covering the full width 
of the lane. The rubblized slab exhibited smaller pieces in the top half (approx. one to three 
inch size), while the bottom half comprised particles up to about eight inch. 
The strain gauges used were Dynatest PAST 2AC~"`. These were located in-line with the 
anticipated outer wheel path, and placed on the surface of the rubblized PCC slab by 
embedding in a sandlbituminous emulsion slurry. Sections T9 and T 12 each had two strain 
gauges spaced two feet apart (labeled 2 and 3, 10 and 11 respectively), while Sections T 10 
and T 11 had three gauges spaced two feet apart (labeled 4, 5 and 6; 7, 8 and 9 respectively). 
At the location of each set of gauges, a thermocouple was installed to allow measurement of 
the temperature at the bottom of the overlay/top of the rubblized PCC. 
The HMA overlay lures were conventionally placed and compacted using a paver and 
rollers. Care was taken during the placement of the first base layer to avoid damage to the 
gauges, by direct contact with the paver tracks or by displacement. The construction 
operations on these sections were undertaken on September 15th, 2001. All instrumentation 
was installed between operations. 
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9. Subsequent testing 
After construction and on three subsequent occasions, the locations were re-visited and a 
series of tests performed. 
- The Iowa DOT Falling Weight Deflectometer was located as precisely as possible over 
each strain gauge. Three drops were made (nominally 9000 lb load) and the surface 
deflections recorded. The peak strains measured in the embedded gauges were also recorded. 
- An Iowa DOT truck, loaded to closely simulate a "standard" axle condition, was driven 
over the gauges at creep speed. The strain history (strain vs. time) in the gauges was 
measured. 
- The temperature measured at the bottom of the HMA overlay was recorded. 
Table 14 shows the results obtained from the testing done on 4 difrerent visits to the site. 
The modulus values of the pavement layers were backcalculated, and the strain values were 
recorded under the FWD and under the standard truck axle load. These strain values are 
compared with the modeled results. 
The strains recorded on gauges 10 and 11 have consistently given low values when 
compared to gauges 7, 8 and 9, for which the pavement is nominally the same. This is 
assumed to be due to a misalignment of these gauges during the construction process. 
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Backcalculated Moduli, psi Strains, µE 
Ei EZ E3 FWD Truck Model 
Sep,2001 
2 7.5 841100 152000 21450 55 48 _ 60 
3 7.5 841100 
_ 
152000 21450 62 57 60 
4 7.5 841100 152000 21450 62 52 60 
5 7.5 841100 152000 21450 57 59 60 
6 7.5 841100 152000 21450 b2 62 60 
7 9 808700 170800 23220 47 38 47 
8 9 
_ 
808700 170800 23220 44 46 47 
9 9 808700 170800 23220 50 31 47 
10 9 808700 170800 23220 7 5 47 
11 9 808700 170800 23220 9 7 47. 
Apr,2002 
2 7.5 2086400 148000 22500 43 33 38 
3 7.5 2086400 148000 22500 38 29 38 
4 7.5 2086400 148000 22500 38 18 38 
5 7.5 2086400 148000 22500 37 35 38 
6 7.5 2086400 148000 22500 39 29 38 
7 9 2168500 149800 28100 35 20 29 
8 9 2168500 149800 28100 28 29 29 
9 9 2168500 149800 28100 27 18 29 
10 9 2168500 149800 28100 5 4 29 
11 9 2168500 149800 28100 5 6 29 
Ju1,2002 
2 7.5 444000 166100 24500 - - 69 
3 7.5 444000 166100 24500 - - 69 
4 7.5 444000 166100 24500 70 45 69 
5 7.5 444000 166100 24500 71 67 69 
6 7.5 444000 
F
166100 24500 65 72 69 
7 9 345500 171400 24600 - - 60 
8 9 345500 171400 24600 - - 60 
9 9 345500 171400 24600 - - 60 
10 9 345500 171400 24600 10 8 60 
11 9 345500 171400 24600 11 8 60 
Sep,2002 
2 7.5 1605500 166200 22900 - - 42 
3 7.5 1605500 166200 22900 - - 42 
4 7.5 1605500 166200 22900 42 42 42 
5 7.5 1605500 166200 22900 53 26 42 
6 7.5 1605500 166200 22900 36 36 42 
7 9 1801100 159900 25100 32 34 32 
8 9 1801100 159900 25100 35 33 32 
9 9 1801100 159900 25100 32 31 32 
10 9 1801100 159900 25100 S 4 32 
11 9 1801100 159900 25100 6 5 32 
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l0.Observations 
Strains recorded under the FWD are generally in agreement with the modeled results and 
provide a measure of validity to the use of the model. The time-load signature of the FWD 
more closely represents that of a truck moving at speed. 
Strains recorded under the "standard" truck axle are more variable and of generally lesser 
magnitude than those under the FWD. This can be attributed to the difficulty of aligning the 
truck directly over the gauges, the dual tire configuration and the slow speed (crawl) used. 
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CHAPTER 6. CONCLUSIONS 
The difficulty that arises in designing the required HMA overlay thickness for fractured 
PCC slabs h.,a.s been addressed by the Mechanistic-Empirical (M-E) approach. The pavement 
layer parameters and structural responses have been carefully analyzed for use with the 
transfer functions. However the successful use of these transfer functions depends upon the 
use of appropriate values of input strains. 
while the M-E approach is well established in the field of pavement design and analysis, 
these elements require validation in order to ensure confidence in the approach used in the 
prediction of strain and capacity. The limited calibration performed using the instrumented 
section of IA-141 in Polk County and subsequent testing has provided results that are in 
agreement with the modeled results. 
It is beyond the scope of this project to validate the prediction of capacity since, clearly, 
one would have to monitor a pavement or pavements for their complete design life in order to 
make a confident statement as to the validity of the method. However, the initial studies that 
generated the relevant transfer functions and forty years o f subsequent use have provided a 
general validation of this approach and these relationships. 
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APPENDIX A. DATABASE CREATED USING 4-LIP PROGRAM 
60 
Definition of parameters: 
E 1 —Modulus of ~[MA overlay 
hl —Thickness of I~[MA overlay 
E2 —Modulus of rubblized PCC 
h2 —Thickness of rubblized PCC 
E3 —Modulus of subgrade 
DO —Deflection directly under FWD load 
D 12 —Deflection at 12 in. from center of FWD load 
D 18 -Deflection at 18 in. from center of FWD load 
D24 —Deflection at 24 in. from center of FWD load 
D36 —Deflection at 36 in. from center of FWD load 
et —Horizontal tensile strain at the bottom of HMA overlay 
ec —Vertical compressive strain at the surface of the subgrade 
61 
No. E 1 h 1 E2 h2 E3 DO D 12 D18 D24 D36 et ec 
1 250000 2 50000 b 5000 0.0457 0.0270 0.0194 0.013b 0.0058 -2.1E-04 2.5E-03 
2 250000 2 50000 6 10000 0.0309 0.0153 0.0102 0.0068 0.0028 -2.2E-04 1.8E-03 
3 250000 2 50000 6 20000 0.0211 0.0083 0.0051 0.0033 0.0014 -2.2E-04 1.2E-03 
4 250000 2 50000 6 50000 0.0136 0.0035 0.0019 0.0012 0.0005 -2.2E-04 6.5E-04 
5 250000 2 50000 8 5000 0.0384 0.0229 0.0170 0.0124 0.0054 -1.8E-04 1.8E-03 
6 250000 2 50000 8 10000 0.0273 0.0137 0.0095 0.0066 0.0028 -2.0E-04 1.4E-03 
7 250000 2 50000 8 20000 0.0196 0.0078 0.0050 0.0033 0.0014 -2.1E-04 9.4E-04 
8 250000 2 50000 8 50000 
_ 
0.0136 0.0035 0.0020 0.0012 0.0005 -2.2E-04 5.0E-04 
9 250000 2 50000 10 5000 0.0331 0.0194 0.0147 0.0109 0.0048 -1.7E-04 1.4E-03 
10 250000 2 50000 10 10000 0.0247 0.0122 0.0087 0.0062 0.0027 -1.9E-04 1.1E-03 
11 250000 2 50000 10 20000 0.0186 0.0073 0.0048 0.0032 0.0014 -2.0E-04 7.3E-04 
12 250000 2 50000 10 50000 0.0136 0.0035 0.0020 0.0013 0.0005 -2.2E-04 4.0E-04 
13 250000 2 50000 12 5000 0.0291 0.0165 0.0126 0.0094 0.0042 -1.7E-04 1.1E-03 
14 250000 2 50000 12 10000 0.0227 0.0110 0.0079 0.0057 0.0025 -1.9E-04 8.3E-04 
15 250000 2 50000 12 20000 0.0177 0.0068 0.0045 0.0031 0.0013 -2.0E-04 5.8E-04 
16 250000 2 50000 12 50000 0.0136 0.0035 0.0020 0.0013 0.0006 -2.2E-04 3.2E-04 
17 250000 2 50000 14 5000 0.0260 0.0142 0.0108 0.0081 0.0037 -1.7E-04 8.8E-04 
18 250000 2 50000 14 10000 0.0211 0.0098 0.0071 0.0052 0.0023 -1.9E-04 6.7E-04 
19 250000 2 50000 14 20000 0.0171 0.0064 0.0043 0.0030 0.0013 -2.0E-04 4.7E-04 
20 250000 2 50000 14 50000 0.0136 0.0035 0.0020 0.0013 0.0006 -2.2E-04 2.6E-04 
21 250000 2 75000 6 5000 0.0399 0.0253 0.0187 0.0135 0.0058 -8.8E-OS 2.0E-03 
22 250000 2 75000 6 10000 0.0268 0.0146 0.0101 0.0069 0.0029 -1.0E-04 1.5E-03 
23 250000 2 75000 6 20000 0.0181 0.0080 0.0052 0.0034 0.0014 -1.2E-04 1.1E-03 
24 250000 2 75000 6 50000 0.0112 0.0034 0.0020 0.0013 0.0005 -1.3E-04 6.0E-04 
25 250000 2 75000 8 5000 
~ 
0.0326 0.0209 0.0160 0.0118 0.0052 -7.0E-OS 1.5E-03 
2b 250000 2 75000 8 10000 0.0231 0.0128 0.0092 0.0066 0.0028 -9.1E-OS 1.1E-03 
27 250000 2 75000 8 20000 0.0164 0.0074 0.0049 0.0034 0.0014 -1.1E-04 8.2E-04 
28 250000 2 75000 8 50000 0.0109 0.0033 0.0020 0.0013 0.0006 -1.3E-04 4.7E-04 
29 250000 2 75000 10 5000 0.0273 0.0172 0.0134 0.0101 0.0045 -6.8E-OS 1.1E-03 
30 250000 2 75000 10 10000 0.0204 0.0111 0.0082 0.0060 0.0026 -9.0E-OS 8.7E-04 
31 250000 2 75000 10 20000 0.0151 0.0067 0.0046 0.0032 0.0014 -1.1E-04 6.3E-04 
32 250000 2 75000 10 50000 0.0106 0.0032 0.0020 0.0013 0.0006 -1.3E-04 3.6E-04 
33 250000 2 75000 12 5000 0.0234 0.0142 0.0111 0.0084 0.0038 -7.2E-OS 8.8E-04 
34 250000 . 2 75000 12 10000 0.0183 0.0097 0.0073 0.0054 0.0024 -9.2E-OS 6.8E-04 
35 250000 2 75000 12 20000 0.0141 0.0061 0.0043 0.0031 0.0013 -1.1E-04 5.0E-04 
36 250000 2 75000 12 50000 0.0104 0.0032 0.0019 0.0013 0.0006 -1.3E-04 2.9E-04 
37 250000 2 75000 14 5000 0.0204 0.0118 0.0092 0.0071 0.0032 -7.8E-OS 6.9E-04 
38 250000 2 75000 14 10000 O.O166 0.0085 r 0.0064 0.0048 0.0021 -9.5E-OS 5.5E-04 
39 250000 2 75000 14 20000 0.0133 0.0056 0.0040 0.0029 0.0013 -1.1E-04 4.0E-04 
40 250000 2 75000 14 50000 0.0102 0.0031 0.0019 0.0013 0.0005 -1.3E-04 2.3E-04 
41 250000 2 100000 6 5000 0.0363 0.0240 0.0182 0.0133 0.0057 -2.0E-OS 1.8E-03 
42 250000 2 100000 6 10000 0.0244 0.0141 0.0100 0.0070 0.0029 -4.2E-OS 1.3E-03 
43 250000 2 100000 6 20000 0.01 b4 0.0078 0.0052 0.0034 0.0014 -6.1E-OS 9.7E-04 
44 250000 2 100000 6 50000 0.0099 0.0034 0.0020 0.0013 0.0006 -8.2E-OS 5.7E-04 
45 250000 2 100000 8 5000 0.0291 0.0194 0.0151 0.0114 0.0051 -1.2E-OS 1.3E-03 
46 250000 2 100000 8 10000 0.0206 0.0121 0.0090 0.0065 0.0028 -3.6E-OS 9.9E-04 
47 250000 2 100000 8 20000 0.0145 
~ 
0.0071 0.0049 0.0034 0.0014 -5.8E-OS 7.3E-04 
48 250000 2 100000 8 50000 0.0094 0.0032 0.0020 0.0013 0.0006 -8.1E-OS 4.3E-04 
49 250000 2 100000 10 5000 0.0239 0.0157 0.0124 0.0094 0.0043 -1.7E-OS 9.6E-04 
50 _ 250000 2 _ 100000 10 ,10000 O.O178 0.0104 0.0079 0.0058 0.0026 -3.9E-OS 7.5E-04 
bz 
No. E(1) h(1} E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
51 250000 2 100000 10 20000 0.0131 0.0064 0.0045 0.0032 0.0014 _ -5.9E-OS S.bE-04 
52 250000 2 100000 10 50000 0.0090 ~ 0.0031 _ 0.0020 0.0013 0.0006 -8.1E-OS 
~ 
3.4E-04 




0.0077 0.0035 -2.5E-OS 7.4E-04 
54 250000 ~ 2 100000 12 
_ 
10000 O.OI57 0.0089 0.0068 0.0051 0.0023 -4.4E-OS 5.9E-04 
55 250000 2 100000 12 20000 0.0121 0.0057 0.0041 0.0030 0.0013 -6.3E-05 4.4E-04 
56 250000 2 100000 12 50000 0.0087 0.0029 0.0019 0.0013 0.0006 -8.2E-OS 2.7E-04 
57 250000 2 100000 14 5000 0.0171 0.0103 0.0082 0.0063 0.0029 -3.4E-OS 5.8E-04 
58 250000 2 100000 I4 10000 0.0141 0.007b 0.0059 0.0044 0.0020 -5.0E-OS 4.7E-04 
59 250000 2 100000 14 20000 0.0112 0.0051 0.0038 0.0027 0.0012 -6.bE-OS 3.5E-04 
60 250000 2 100000 14 50000 0.0085 0.0028 0.0018 0.0013 0.0005 -8.3E-OS 2.2E-04 
61 250000 2 125000 b 5000 0.0338 0.0231 0.0177 0.0131 0.0057 2.2E-OS l.bE-03 
62 250000 2 125000 b 10000 0.0228 0.0137 0.0099 0.0070 0.0029 -3.5E-06 1.2E-03 
63 250000 2 125000 6 20000 0.0152 0.0077 0.0052 0.0035 0.0014 -2.bE-OS 8.9E-04 
b4 250000 2 125000 6 50000 0.0091 0.0034 0.0021 0.0013 0.0006 -5.1E-OS 5.3E-04 
65 250000 2 125000 8 5000 0.02b7 0.0184 0.0145 0.0109 0.0049 2.2E-OS 1.1E-03 
6b 250000 2 125000 8 10000 0.0189 0.0116 0.0088 0.0064 0.0028 -3.7E-06 8.9E-04 
b7 250000 2 125000 8 20000 0.0132 0.0069 0.0049 0.0034 0.0014 -2.bE-OS b.bE-04 
68 250000 2 125000 8 50000 0.0084 0.0032 0.0020 0.0013 0.0006 -5.1E-OS 4.0E-04 
69 250000 2 125000 10 5000 0.0215 0.0145 0.011 b 0.0089 0.0041 1.2E-OS 8.5E-04 
70 250000 2 125000 10 10000 0.01 b2 0.0098 0.007b 0.0056 0.0025 -9.9E-06 6.7E-04 
71 250000 2 125000 10 20000 0.0118 0.0061 0.0044 0.0032 0.0014 -3.0E-OS 5.1E-04 
72 250000 2 125000 10 50000 0.0080 0.0030 0.0020 0.0013 0.0006 -5.3E-OS 3.1E-04 
73 250000 2 125000 12 5000 0.0177 0.0115 0.0093 0.0071 0.0033 9.8E-07 b.5E-04 
74 250000 2 125000 12 10000 0.0140 0.0083 0.0064 0.0049 0.0022 -1.7E-OS 5.2E-04 
75 250000 2 125000 12 20000 0.0107 0.0054 0.0040 0.0029 0.0013 -3.5E-OS 4.0E-04 
7b 250000 2 125000 12 50000 0.0076 0.0028 0.0019 0.0013 O.000b -5.5E-OS 2.5E-04 
77 250000 2 125000 14 5000 0.0149 0.0093 0.0075 0.0058 0.0027 -9.5E-06 5.0E-04 
78 250000 2 125000 14 10000 0.0124 0.0070 0.0055 0.0041 0.0019 -2.4E-OS 4.1E-04 
79 250000 2 125000 14 20000 0.0099 0.0048 0.0036 0.0026 0.0012 -3.9E-OS 3.2E-04 
80 250000 2 125000 14 50000 0.0074 0.002b 0.0018 0.0012 0.0005 -5.7E-OS 2.0E-04 
8l 250000 2 150000 6 5000 0.0320 0.0223 0.0173 0.0128 0.0056 4.9E-OS 1.4E-03 
82 250000 2 150000 6 10000 0.0215 0.0134 0.0098 0.0070 0.0029 2.2E-OS 1.1E-03 
83 250000 2 150000 6 20000 0.0143 0.007b 0.0052 0.0035 0.0015 -2.3E-06 8.2E-04 
84 250000 2 150000 6 50000 0.0085 0.0033 0.0021 0.0013 0.0006 -3.0E-05 5.0E-04 
85 250000 Z ~ 150000 8 5000 0.0248 0.0175 0.0139 O.OIOb 0.0048 4.3E-OS 1.0E-03 
86 250000 2 150000 8 10000 0.0177 0.0112 0.0086 O.00b3 0.0028 1.7E-OS 8.1E-04 
87 250000 2 150000 8 20000 0.0.123 0.0067 0.0048 0.0034 0.0014 -S.bE-06 b.1E-04 
88 250000 2 150000 8 50000 0.0078 0.0031 0.0020 0.0013 0.0006 -3.1E-OS 3.8E-04 
89 250000 2 150000 10 5000 0.0197 0.0136 0.0110 0.0084 0.0039 3.0E-OS 7.bE-04 
90 250000 2 150000 10 10000 0.0149 0.0093 0.0073 0.0055 0.0024 8.bE-0b b. l E-04 
91 250000 2 150000 10 20000 0.0109 0.0059 0.0043 0.0031 0.0014 -1.2E-OS 4.bE-04 
92 250000 2 150000 10 50000 0.0073 0.0029 0.0019 0.,0013 0.0006 -3.4E-OS 2.9E-04 
93 250000 2 150000 12 5000 0.0160 0.0107 0.0086 O.00b7 0.0031 1.7E-OS 5.8E-04 
94 250000 2 150000 12 10000 0.0128 0.0078 _ 0.0061 0.0046 0.0021 -b. l E-08 4.7E-04 
95 250000 2 150000 12 20000 0.0098 0.0051 0.0039 ~ 0.0029 0.0013 -1.7E-OS 3.bE-04 
9b 250000 2 150000 12 50000 0.0069 0.0027 0.0018 0.0013 0.0006 -3.7E-OS 2.3E-04 
97 250000 2 150000 14 5000 0.0133 0.0084 0.0068 0.0053 0.0025 5.3E-Ob 4.5E-04 
98 250000 2 150000 14 10000 
_ 
0.0111 0.0065 0.0051 0.0039 0.0018 -7.9E-0b 3.7E-04 
99 250000 2 150000 14 20000 0.0089 0.0045 0.0034 0.0026 0.0011 -2.2E-OS 2.9E-04 
100 250000 
,,.__„ 
2 150000 14 
_ 
50000 0.0066 0.0025 0.0017 0.0012 0.0005 -3.9E-05 1.9E-04 
63 
No. E(1) h(1) 
~ 
E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
101 250000 , 4 50000 6 5000 _ 0.0377 0.0266 0.0213 
r 
0.0170 0.0108 -3.2E-04 1.5E-03 
102 250000 4 50000 6 10000 0.0251 0.0155 0.0116 0.0088 0.0052 -3.0E-04 1.1E-03 
103 250000 4 50000 6 - 20000 0.0170 0.0088 0.0061 0.0044 0.0025 -2.8E-04 8.0E-04 
104 250000 4 50000 6 50000 ~ 0.0108 0.0041 0.0024 0.0017 0.0009 -2.6E-04 
, 
4.3E-04 
105 2500001 4 50000 1 8 5000 0.0334 0.0237 0.0193 0.0158 O.OIOb -2.9E-04 1.2E-03 
106 250000 4 50000 8 10000 0.0229 0.0142 0.0108 0.0084 
_ 
0.0052 -2.8E-04 9.1E-04 
107 250000 4 50000 8 20000 0.0161 0.0083 0.0058 0.0043 0.0025 -2.7E-04 6.3E-04 
108 250000 4 50000 8 50000 0.0108 0.0041 0.0025 0.0017 0.0009 -2.6E-04 3.5E-04 
109 250000 4 50000 10 5000 0.0301 0.0212 0.0176 0.0147 0.0102 -2.7E-04 9.7E-04 
110 250000 4 50000 10 10000 0.0212 0.0131 0.0101 0.0080 0.0052 -2.7E-04 7.3E-04 
111 ,._,. 250000 4 50000 10 20000 0.0154 0.0079 0.0056 0.0042 0.0025 -2.6E-04 5.1E-04 
112 250000 
- 






0.0041 0.0025 0.0017 0.0010 -2.6E-04 2.8E-04 
113 250000 4 , 50000 12 5000 0.0275 0.0192 0.0160 0.0136 0.0097 -2.6E-04 7.9E-04 
114 250000 4 50000 12 10000 O.OI99 0.0121 0.0095 0.0076 0.0051 -2.6E-04 6.0E-04 
115 250000 4 50000 12 20000 0.0148 0.0075 0.0054 0.0041 0.0025 -2.6E-04 4.2E-04 
116 250000 4 50000 12 50000 0.0108 0.0041 0.0025 
_ 
0.0017 ~ 0.0010 -2.6E-04 2.3E-04 
117 250000 4 50000 14 5000 0.0254 0.0174 0.0146 0.0125 0.0091 -2.5E-04 6.5E-04 
118 250000 4 50000 14 10000 0.0188 0.0113 0.0089 0.0072 0.0049 -2.5E-04 5.0E-04 
119 250000 4 50000 14 20000 0.0144 0.0072 0.0052 0.0040 0.0025 -2.6E-04 3.5E-04 
120 250000 4 50000 14 50000 0.0108 0.0041 0.0025 0.0017 0.0010 -2.6E-04 1.9E-04 
121 250000 4 75000 6 5000 0.0341 0.0248 0.0204 0.0166 O.OI09 -2.3E-04 1.3E-03 
122 250000 4 75000 6 10000 0.0226 0.0146 0.0113 0.0087 0.0053 -2.2E-04 1.0E-03 
123 250000 4 75000 6 20000 0.0152 0.0083 0.0060 0.0044 0.0025 -2.0E-04 7.3E-04 
124 250000 4 75000 6 50000 0.0095 0.0038 0.0024 0.0017 0.0010 -1.9E-04 4.2E-04 
125 250000 4 75000 8 5000 0.0296 0.0217 0.0182 0.0153 0.0106 -2.0E-04 1.0E-03 
126 250000 4 75000 8 10000 0.0202 0.0131 0.0104 0.0083 0.0053 -2.0E-04 7.8E-04 
127 250000 4 75000 8 20000 0.0141 0.0077 0.0057 0.0043 0.0026 -1.9E-04 5.7E-04 
128 250000 4 75000 8 50000 0.0092 0.0037 0.0024 0.0017 0.0010 -1.9E-04 3.3E-04 
129 250000 4 75000 10 5000 0.0263 0.0192 0.0164 0.0140 0.0100 -1.8E-04 8.0E-04 
130 250000 4 75000 10 10000 0.0184 0.0119 0.0096 0.0078 0.0052 -1.9E-04 6.2E-04 
131 250000 4 75000 10 20000 0.0 132 0.0072 0.0054 0.0042 0.0026 -1.9E-04 4.5E-04 
132 250000 4 75000 10 50000 0.0090 0.003b 0.0024 0.0017 0.0010 -1.9E-04 2.7E-04 
133 250000 4 75000 12 5000 0.0237 0.0171 0.014? 0.0127 0.0094 -1.8E-04 6.4E-04 
134 250000 4 75000 12 10000 0.0170 0.0108 0.0088 0.0073 0.0051 -1.8E-04 5.0E-04 
135 250000 4 75000 12 20000 0.0125 0.0067 0.0051 0.0040 0.0026 -1.8E-04 3.7E-04 
136 250000 4 75000 12 50000 0.0089 0.0035 0.0023 0.0017 0.0010 -1.9E-04 2.2E-04 
137 250000 4 75000 14 5000 0.0216 
~ 
0.0154 _ 0.0133 0.0116 0.0087 -1.7E-04 5.3E-04 
138 250000 4 75000 14 10000 0.0159 0.0100 0.0082 0.0068 0.0049 -1.8E-04 ~ 4.1E-04 
139 250000 4 75000 14 20000 0.0120 0.0063 0.0048 0.0038 0.0025 -1.8E-04 3.0E-04 
140 250000 4 75000 14 50000 
~ 
0.0088 0.0035 0.0023 0.0017 0.0010 -1.9E-04 1.8E-04 
141 250000 4 100000 6 5000 0.0317 0.0236 0.0197 ~ 0.01 b3 0.0109 -1.7E-04 1.2E-03 
142 250000 4 100000 6 10000 0.0210 0.0140 0.0110 0.0087 0.0054 -1.6E-04 9.0E-04 
143 250000 4 100000 6 20000 0.0141 0.0080 0.0059 0.0044 0.0026 -1.6E-04 6.7E-04 
144 250000 4 100000 6 50000 0.0086 0.0037 0.0024 0.0017 0.0010 -1.5E-04 4.0E-04 
145 250000 4 100000 8 5000 0.0272 0.0205 0.0175 . 0.0148 0.01 OS -1.4E-04 8.8E-04 
146 250000 4 100000 8 10000 0.0185 0.0124 0.0101 0.0082 0.0054 -1.4E-04 6.9E-04 
147 250000 4 100000 8 20000 0.0128 0.0073 0.0055 0.0043 0.0026 -1.5E-04 5.2E-04 
148 250000 4 100000 8 50000 0.0083 0:0035 0.0024 ~ 0.0017 0.0010 -1.5E-04 3.1E-04 
149 250000 4 100000 10 5000 0.0239 0.0179 0.0155 0.0134 0.0099 -1.3E-04 6.9E-04 
1.50 250000 4 100000 10 10000 0.0167 0.0111 0.0092 0.0076 0.0052 -1.4E-04 5.4E-04 
64 
No. E(1) h(1) E(2) h(2) E(3) DO ~ D12 _ D18 D24 Dab et ~ ec 
151 250000 4 100000 10 20000 0..0119 0.0067 0.0052 0.0041 0.0026 -1.4E-04 4.1E-04 
152 250000 4 100000 10 50000 0.0080 0.0034 0.0023 0.0017 0.0010 -1.5E-04 2.5E-04 
153 250000 4 100000 12 5000 0.0213 0.01 S8 0.0138 0.0121 0.0091 -1.3E-04 5.5E-04 
154 250000 4 100000 12 10000 0.0153 0.0 l O 1 0.0084 0.0071 0.0050 -1.3E-04 4.4E-04 
155 250000 4 100000 12 20000 O.OIII 0.0062 0.0049 0.0039 0.0026 -1.4E-04 3.3E-04 
15b 250000 4 100000 12 50000 0.0078 0.0032 0.0022 0.0017 0.0010 
_ 
-1.4E-04 2.0E-04 
157 250000 4 100000 14 5000 0.0193 
~ 
0.0141 0.0123 0.0109 0.0084 -1.3E-04 
_ 
4.5E-04 
158 250000 4 100000 14 10000 0.0142 0.0092 0.0077 0.0066 0.0048 -1.3E-04 3.6E-04 
159 250000 4 1.00000 14 20000 0.0106 0.0058 0.0046 0.0037 0.0025 -1.4E-04 2.7E-04 
1b0 250000 4 100000 14 50000 0.0076 0.0031 0.0022 0.0016 0.0010 -1.4E-04 1.7E-04 
1 b 1 250000 4 125000 6 5000 0.0299 0.0228 0.0192 0.0160 0.0109 -1.2E-04 1.1E-03 
Ib2 250000 4 125000 6 10000 0.0198 ~ 0.0135 0.0108 0.0086 0.0054 -1.2E-04 8.3E-04 
lb3 250000 4 125000 6 20000 0.0133 0.0078 0.0058 0.0044 0.0026 -1.2E-04 6.2E-04 
lb4 250000 4 125000 6 50000 0.0081 0.0036 0.0024 0.0017 0.0010 -1.2E-04 3.8E-04 
1b5 250000 4 125000 8 5000 0.0255 0.0196 0.0169 0.0145 0.0104 -1.0E-04 7.9E-04 
lbb 250000 4 125000 8 10000 0.0173 0.0119 0.0098 0.0081 0.0054 -1.1E-04 6.3E-04 
1b7 250000 4 125000 8 20000 0.0119 0.0070 0.0055 0.0043 0.0027 -1.1E-04 4.7E-04 
l b8 250000 4 125000 8 50000 0.0076 0.0034 0.0024 0.0017 0.0010 -1.2E-04 3.0E-04 
1 b9 250000 4 125000 10 5000 0.0223 0.0170 0.01.49 0.0130 0.0097 -9.8E-OS 6.1E-04 
170 250000 4 125000 10 10000 0.0155 0.0106 0.0089 0.0075 0.0052 -1.0E-04 4.9E-04 
171 250000 4 125000 10 20000 0.0110 0.0064 ~ 0.0051 0.0041 0.0026 -1.1E-04 3.7E-04 
17Z 250000 4 125000 10 50000 0.0073 0.0032 0.0023 0.0017 0.0010 -1.2E-04 2.4E-04 
173 250000 4 125000 12 5000 0.0197 0.0149 0.0132 ~ 0.0117 0.0089 -9.6E-OS ~ 4.9E-04 
174 250000 4 125000 12 10000 0.0141 0.0095 0.0081 0.0069 0.0050 -1.0E-04 3.9E-04 
175 250000 4 125000 12 20000 0.0102 0.0059 0.0047 0.0039 0.0026 -1.1E-04 3.0E-04 
176 250000 4 125000 12 50000 0.0070 0.0030 0.0022 0.0017 0.0010 -1.2E-04 1.9E-04 
177 250000 4 125000 14 5000 0.0177 0.0131 0.0117 0.0104 0.0081 -9.6E-OS 4.0E-04 
178 250000 4 125000 14 10000 0.0130 0.0086 0.0074 0.0064 0.0047 -1.0E-04 3.2E-04 
179 250000 4 125000 14 20000 0.0096 0.0055 0.0044 0.0036 0.0025 -1.1E-04 2.5E-04 
180 250000 4 125000 14 50000 0.0068 0.0029 0.0021. 0.0016 0.0010 -1.2E-04 1.6E-04 
181 250000 4 150000 6 5000 0.0286 0.0221 0.0188 0.01 S8 0.0109 -9.4E-OS 9.7E-04 
182 250000 4 150000 6 10000 0.0190 0.0132 0.01.07 0.0086 0.0055 -9.5E-OS 7.6E-04 
183 250000 4 150000 6 20000 0.0127 0.0076 0.0058 0.0044 0.0026 -9.7E-OS 5.8E-04 
184 250000 4 150000 6 50000 0.0076 0.0035 0.0024 0.0017 0.0010 -9.9E-OS 3.7E-04 
185 250000 4 150000 8 5000 0.0243 0.0189 0.0164 0.0142 0.0103 -7.8E-OS 7.2E-04 
18b 250000 4 150000 8 10000 0.0165 0.011 S 0.0096 0.0080 0.0054 -8.4E-OS 5.8E-04 
187 250000 4 150000 8 20000 0.0113 0.0068 0.0054 0.0042 0.0027 -8.9E-OS 4.4E-04 
188 250000 4 150000 8 50000 0.0071 0.0033 0.0023 0.0017 0.0010 -9.6E-05 2.8E-04 
189 250000 4 150000 10 5000 0.0210 0.0163 0.0144 ~ 0.0127 0.0095 -7.4E-OS 5.6E-04 
190 250000 4 150000 10 10000 0.014b 0.0102 0.0087 0.0073 0.0052 -8.1E-OS 4.5E-04 
191 250000 4 150000 10 20000 0.0103 0.0062 0.0050 0.0040 0.0027 -8.7E-OS 3.5E-04 
192 250000 4 150000 10 50000 0.0068 0.0031 0.0022 0.0017 0.0010 -9.5E-OS 2.2E-04 
193 250000 4 150000 12 5000 0.0185 0.0142 0.0127 0.0113 0.0087 -7.4E-OS 4.4E-04 
194 250000 4 150000 12 10000 0.0132 0.0091 0.0078 0.0067 0.0049 -8.1E-OS 3.6E-04 
195 250000 4 150000 12 20000 0.0095 0.0057 0.0046 0.0038 0.0026 -8.7E-OS 2.8E-04 
196 250000 4 150000 12 50000 0.0065 0.0029 0.0022 0.0017 0.0010 -9.4E-OS 1.8E-04 
197 250000 4 150000 14 5000 0.0165 0.0124 0.0111 0.0100 0.0078 -7.5E-OS 3.6E-04 
198 250000 4 150000 14 10000 0.0121 0.0082 0.0071 0.0062 0.0046 -8.2E-OS 2.9E-04 
199 250000 4 150000 14 20000 0.0089 0.0052 0.0043 0.0036 0,0025 -8.8E-OS 2.3E-04 
200 250000 4 150000 14 50000 0.0063 0.0028 0.0021 0.0016 0.0010 -9.6E-OS 1.5E-04 
65 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
201 250000 6 50000 b 5000 0.0311 0.0239 0.0202 0.0170 0.0119 -2.7E-04 1.0E-03 
202 250000 6 50000 6 10000 0.0207 0.0142 0.0114 0.0091 O.00bO -2.5E-04 7.7E-04 
203 250000 6 50000 
r 
6 20000 0.0140 0.0083 O.00b2 0.0047 r 0.0029 -2.3E-04 5.5E-04 
204 250000 6 50000 6 50000 0.0089 0.0041 0.0027 _ _ 0.0019 0.0011 ~ -2.1E-04 _ 3.0E-04 











8 10000 0.0192 0.0132 0.0107 0.0087 0.0059 -2.3E-04 b.3E-04 
207 250000 b 50000 8 20000 0.0134 0.0079 O.00bO 0.004b 0.0029 -2.2E-04 4.5E-04 
208 250000 6 50000 8 50000 0.0089 0.0041 0.0027 0.0019 0.0011 -2.1E-04 2.5E-04 
209 250000 6 50000 10 5000 0.02b0 0.0198 0.0171 0.0148 0.0110 -2.3E-04 7.0E-04 
210 250000 6 50000 10 10000 0.0180 0.0123 0.0100 0.0083 0.0057 -2.2E-04 5.3E-04 
211 250000 6 50000 10 20000 0.0129 0.007b 0.0057 0.0045 0.0029 -2.1E-04 3.7E-04 
212 250000 6 50000 10 50000 0.0089 0.0041 0.0027 0.0019 0.0011 -2.1E-04 2.1E-04 
213 250000 6 50000 12 5000 0.0241 0.0182 0.0158 0.0138 0.0105 -2.2E-04 5.8E-04 
214 250000 b 50000 12 10000 0.0171 0.0115 0.0094 0.0079 O.00Sb -2.2E-04 4.4E-04 
215 250000 b 50000 12 20000 0.0125 0.0073 0.0055 0.0043 0.0028 -2.1E-04 3.1E-04 
216 250000 b 50000 12 50000 0.0089 0.0041 0.0027 0.0019 0.0011 -2.1E-04 1.7E-04 
217 250000 6 50000 14 5000 0.0225 0.0169 0.0146 0.0129 0.0100 -2.1E-04 5.0E-04 
218 250000 b 50000 14 10000 0.0163 0.0109 0.0089 0.0075 0.0054 -2.1E-04 3.8E-04 
219 250000 6 50000 14 20000 0.0121 0.0070 0.0053 0.0042 0.0028 -2.1E-04 2.7E-04 
220 250000 6 50000 14 50000 0.0089 0.0041 0.0027 0.0019 0.0011 -2.1E-04 1.5E-04 
221 250000 b 75000 6 5000 0.0287 0.0224 0.0192 0.01 b4 0.0118 -2.1E-04 9.1E-04 
222 250000 b 75000 6 10000 0.0191 0.0134 0.0109 0.0089 O.00bO -2.0E-04 7.0E-04 
223 250000 6 75000 6 20000 0.0129 0.0078 0.0060 0.0047 0.0029 -1.8E-04 5.1E-04 r 
224 250000 b 75000 6 50000 0.0081 0.0038 0.002b 0.0019 0.0011 -1.7E-04 3.0E-04 
225 250000 b 75000 8 5000 0.0257 0.0200 0.0174 _ 0.0151 0.0113 -1.9E-04 7.3E-04 
226 250000 b 75000 8 10000 0.0174 0.0122 0.0101 0.0084 0.0059. -1.8E-04 S.bE-04 
227 250000 b 75000 8 20000 0.0121 0.0073 0.0057 
~ 
0.0045 0.0029 -1.7E-04 4.1E-04 
228 250000 b 75000 8 50000 0.0079 0.0037 0.0025 0.0019 0.0011 -1.6E-04 2.4E-04 
229 250000 b 75000 10 5000 0.0233 0.0180 0.0158 0.0139 0.0108 -1.7E-04 5.9E-04 
230 250000 6 75000 10 10000 0.01 b 1 0.0112 0.0094 0.0079 0.0057 -1.7E-04 4.6E-04 
231 250000 6 75000 10 20000 0.0115 O.00b9 0.0054 0.0043 0.0029 -1.7E-04 3.4E-04 
232 250000 6 75000 10 50000 0.0078 0.003b 0.0025 0.0018 0.0011 -1.6E-04 2.0E-04 
233 250000 b 75000 12 5000 0.0214 0.01 b4 0.0145 0.0129 0.0102 -1.bE-04 4.9E-04 
234 250000 b 75000 12 10000 0.0151 0.0104 0.0087 0.0075 0.0055 -1.6E-04 3.8E-04 
235 250000 b 75000 12 20000 0.0110 0.00b5 0.0051 0.0042 
r 
0.0028 -1.bE-04 2.8E-04 
236 250000 b 
r 
75000 12 50000 0.0077 0.0035 
' 
0.0024 0.0018 0.0011 -1.bE-04 1..7E-04 
237 250000 b 75000 14 5000 0.0198 0.0150 
~ 
0.0133 0.0119 0.009b -1.bE-04 4.1E-04 
238 250000 b 75000 14 10000 0.0142 0.0097 0.0082 0.0070 0.0053 -l.bE-04 3.2E-04 
239 250000 b 75000 14 20000 0.0105 O.00b2 0.0049 0.0040 0.0028 -1.bE-04 2.4E-04 
240 250000 b 75000 14 50000 0.0076 0.0035 0.0024 0.0018 0.0011 -1.bE-04 1..4E-04 
241 250000. b 100000 b 5000 0.0271 0.0213 0.0185 0.01 b0 0.0118 -1.7E-04 8.2E-04 
242 250000 b 100000 6 10000 0.0180 
_ 
0.0128 0.0106 ~ 0.0088 O.00bO -1.bE-04 6.4E-04 
243 250000 b 100000 6 20000 0.0121 0.0075 _ 0.0059 0.0046 0.0030 -1.5E-04 4.8E-04 
244 250000 b 100000 6 50000 0.0075 0.0036 
_ 
0.0025 0.0019 0.0011 -1.4E-04 2.9E-04 
245 250000 b 100000 8 5000 0.0240 0.0189 0.01 b6 0.0146 0.0112 -1.5E-04 b.4E-04 
246 250000 b 100000 8 10000 0.0163 _ 0.011 b _ 0.0097 _ 0.0082 0.0059 -1.4E-04 5.1E-04 
247 250000 b 100000 8 20000 0.0112 O.00b9 0.0055 0.0044 0.0029 -1.4E-04 3.8E-04 
248 250000 b 100000 8 50000 0.0073 0.0034 0.0025 0.0018 0.0011 -1.3E-04 2.3E-04 
249 250000 b 100000 
r 
10 5000 0.0215 0.01 b9 0.0150 0.0134 0.01 OS -1.4E-04 5.2E-04 
250 250000 b 100000 
_ 
10 10000 1 0.0149 0.01 OS _ 0.0090 0.0077 0.0057 -1.3E-04 4.1E-04 
66 
No. E(1) h(1) E(2) h(2) E{3) DO D12 D18 D24 D36 et ec 
251 250000 b 100000 10 20000 0.0106 0.0064 0.0052 0.0042 0.0029 -1.3E-04 3.1E-04 
252 250000 6 100000 10 50000 0.0071 0.0033 0.0024 0.0018 0.0011 -1.3E-04 1.9E-04 
253 250000 b 100000 I2 5000 0.019b 0.0153 0.0137 0.0123 0.0099 -1.3E-04 4.3E-04 
254 250000 6 100000 12 10000 0.0138 0.0097 0.0083 0.0072 0.0054 -1.3E-04 3.4E-04 
255 250000 6 100000 12 20000 0.0100 0.0060 0.0049 _ 0.0040 0.0028 -1.3E-04 2.6E-04 
256 250000 b 100000 12 
_ 





14 5000 0.0181 
, 
0.0139 0.0125 0.0113 0.0092 -1.3E-04 3.6E-04 




14 10000 0.0130 0.0090 0.0077 0.0067 0.0052 -1.3E-04 2.8E-04 
259 250000 b 100000 14 20000 0.0095 0.0057 0.0046 0.0038 0.0028 -1.3E-04 2.2E-04 
260 250000 b 100000 14 50000 0.0068 0.0031 0.0023 0.0017 O.00II -1.3E-04 1.3E-04 
261 250000 b 125000 6 5000 0.0258 0.0205 0.0180 0.0156 0.0117 -1.4E-04 7.5E-04 
262 250000 b 125000 6 10000 0.0172 0.0124 0.0104 0.0087 0.0060 -1.3E-04 5.9E-04 
2b3 250000 b 125000 b 20000 0.0116 0.0073 0.0058 0.0046 0.0030 -i.2E-04 4.5E-04 
264 250000 b 125000 b 50000 0.0072 0.0035 0.0025 0.0019 0.001 i -1.2E-04 2.8E-04 
265 250000 b 125000 8 5000 0.0227 0.0180 0.0161 0.0142 0.0110 -1.2E-04 5.8E-04 
266 250000 6 125000 8 10000 0.0154 0.0111 0.0094 0.0081 0.0058 -1.2E-04 4.7E-04 
267 250000 b 125000 8 20000 O.OIOb 0.0067 0.0054 0,0044 0.0030 -1.1E-04 3.6E-04 
268 250000 b 125000 8 50000 . 0.0068 0.0033 0.0024 0.0018 0.0011 -1.1E-04 2.3E-04 
269 250000 b 1.25000 10 5000 0.0203 0.0161 0.0 144 0.0130 0.0103 -1.1E-04 4.7E-04 
270 250000 6 125000 10 10000 0.0140 0.0100 0.0086 0.0075 O.00Sb -1.1E-04 3.7E-04 
271 250000 6 125000 10 20000 0.0099 0.0061 0.0050 0.0042 0.0029 -1.1E-04 2.9E-04 
272 250000 6 125000 10 50000 O.00bb 0.0031 0.0023 0.0018 0.0011 -1.1E-04 1.8E-04 
273 250000 b 125000 12 5000 0.0184 0.0144 0.0130 0.0118 0.0096 -1.0E-04 3.8E-04 
274 25 0000 b 125000 12 10000 0.0129 0,0091 0.0079 0.0070 0.0054 -1.1E-04 3.1E-04 
275 250000 b 125000 12 20000 0.0093 0.005? 0.0047 0.0039 0.0028 -1.1E-04 2.4E-04 
2?6 250000 b 125000 12 50000 0.0064 
~ 
0.0030 0.0022 0.0018 0.0011 -1.1E-04 1.5E-04 
277 250000 b 125000 14 5000 0.0169 0.0131 0.0119 0.0108 0.0090 -1.0E-04 3.2E-04 
278 250000 b 125000 14 10000 0.0121 0.0084 0.0073 0.0065 0.0051 -1.0E-04 2.6E-04 
279 250000 b 125000 14 20000 0.0088 0.0053 0.0044 0.0037 0.0027 -1.1E-04 2.0E-04 
280 250000 6 125000 14 50000 0.0062 0.0029 _ 0.0022 0.0017 0.0011 -1.1E-04 1.3E-04 
281 250000 b 150000 b 5000 0.0248 0.0199 0.0175 0.0154 0.0116 -1.1E-04 b.9E-04 
282 250000 b 150000 6 10000 0.01 b5 0.0120 0.0102 0.0086 0.0060 -1.1E-04 5.5E-04 
283 250000 6 150000 6 20000 0.0111 0.0071 0.0057 0.0046 0.0030 -1.0E-04 4.3E-04 
284 250000 6 150000 6 50000 O.00b9 0.0034 0.0025 0.0019 0.0011 -1.0E-04 2.7E-04 
285 250000 b 150000 8 5000 0.0217 0.0174 0.0156 0.0139 0.0109 -9.7E-OS 5.4E-04 
286 250000 b I50000~ 8 10000 0,0147 0.0107 0.0092 0.0079 0.0058 -9.6E-OS 4.3E-04 
287 250000 b 150000 8 20000 0.0102 .0.0064 0.0053 0.0043 0.0030 -9.6E-OS 3.3E-04 
288 250000 6 150000 8 50000 0.0065 0.0032 0.0024 0.0018 0.0012 -9.bE-OS 2.2E-04 
289 250000 6 150000 10 5000 O.OI94 0.0154 . 0.0140 O.OI26 0.0102 -8.9E-OS 4.3E-04 
29U 250000 b 150000 10 10000 0.0134 0.0096 0.0084 0.0073 0.0056 -9.0E-OS 3.4E-04 
291 250000 b 150000 10 20000 0.0094 0.0059 0.0049 0.0041 0.0029 -9.2E-OS 2.7E-04 
292 250000 b 150000 ~10 50000 0.0062 0.0030 0.0023 0.0018 
_ 
0.0012 -9.4E-OS 1.7E-04 
293 250000 6 150000 12 5000 0.0175 0.0138 0.0126 0.0115 0.0094 -8.5E-05 3.5E-04 
294 250000 b 150000 12 10000 0.0123 0.0088 0,0077 O.00b8 0.0053 -8.8E-OS 2.8E-04 
295 250000 b 150000 12 20000 0.0088 0.0055 0.004b 0.0039 0.0028 -9.0E-OS 2.2E-04 
296 250000 6 150000 12 50000 O.00bO 0.0029 _ 0.0022 0.0017 0.0012 -9.4E-OS 1.4E-04 
297 250000 b 150000 14 5000 0.0160 0.0125 
_ 
0.0114 0.0105 0.0087 -8.4E-OS 2.9E-04 
298 250000 b 150000 14 10000 0.0114 0.0080 0.0071 0.0063 0.0050 -8.7E-OS 2.3E-04 
299 250000 b 150000 14 20000 0.0083 0.0051. 0.0043 0.0037 0.0027 -9.0E-OS i .8E-04 
30Q 250000 6 150000 14 50000 0.0058 0.0027 0.0021 0.0017 0.0011 -9.3E-OS 1.2E-04 
67 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
301 250000 8 50000 b 5000 0.0258 0.0205 - 0.0179 - 0.0155 0.0115 -2.1E-04 7.3E-04 
302 250000 8 50000 b 10000 0.0173 0.0124 0.0104 0.008b 
-
- 0.0059 -1.9E-04 5.bE-04 
303 250000 8 50000 
- 
b 20000 0.0118 0.0074 
- 
_ 0.0058 0.004b 0.0029 -1.8E-04 4.0E-04 
304 250000 8 50000 b 50000 0.007b 0.0038 0.002b 0.0019 0.0011 -l.bE-04 2.2E-04 
305 250000 8 50000 8 5000 0.0238 0.0189 0.01 bb 0.0145 0.0110 -1.9E-04 b.2E-04 






0.0098 0.0082 0.0058 -1.8E-04 4.7E-04 





308 250000 8 50000 8 50000 0.007b 0.0038 0.002b 0.0019 0.0011 -l.bE-04 1.9E-04 




0.0222 0.0175 0.0154 0.013b 0.0105 -1.8E-04 5.2E-04 
310 250000 8 50000 10 10000 0.0154 0.0110 0.4092 0.0078 
_ 
O.00Sb -1.7E-04 4.0E-04 
311 250000 8 50000 10 20000 0.0110 O.00b9 0.0054 0.0043 0.0029 -1.7E-04 2.8E-04 
312 250000 8 50000 10 50000 0.007b 0.0038 0.0027 0.0019 0.0011 -l.bE-04 l.bE-04 
313 250000 8 50000 12 5000 0.0208 0.01 b2 0.0143 0.0127 0.0108 -1.7E-04 4.5E-04 
314 250000 8 50000 12 10000 0.0147 0.0104 0.0087 0.0074 O.00bO -1.7E-04 3.4E-04 
315 250000 8 50000 12 20000 0.0107 O.00bb 0.0052 0.0042 0.0028 - l .bE-04 2.4E-04 
316 250000 8 50000 12 50000 0.007b 0.0038 0.0027 0.0019 0.0011 -l.bE-04 1.3E-04 
317 250000 8 50000 14 5000 0.0195 0.0151 0.0134 
r
0.0119 0.0095 -1.7E-04 3.9E-04 




0.0071 0.0053 -1.7E-04 3.0E-04 
319 250000 8 50000 14 20000 0.0105 O.00b4 0.0051 0.0041 0.0028 -1.bE-04 2.1E-04 
320 250000 8 50000 14 50000 0.007b 0.0038 0.0027 0.0019 0.0011 -l.bE-04 1.2E-04 
321 250000 8 75000 b 5000 0.0241 0.0193 0.0170 0.0149 0.0113 -1.7E-04 b.bE-04 
322 250000 8 75000 6 10000 0.01b2 0.0118 0.0099 0.0084 0.0059 -1 .bE-04 5.1E-04 
323 250000 8 75000 b 20000 0.0111 0.0070 O.00Sb 0.0045 0.0030 -1.4E-04 3.8E-04 
324 250000 8 75000 b 50000 0.0071 0.0035 0.0025 0.0019 0.0011 -1.3E-04 2.3E-04 
325 250000 8 75000 8 5000 0.0220 0.0175 O.OlSb 0.0138 0.0107 -1.5E-04 5.4E-04 
326 250000 8 75000 8 10000 0.0150 0.0109 0.0092 0.0079 0.0057 -1.5E-04 4.2E-04 
327 250000 8 75000 8 20000 0.0105 O.00bb 0.0053 0.0043 0.0029 -1.4E-04 3.1E-04 
328 250000 8 75000 8 50000 0.0070 0.0034 0.0025 0.0019 0.0011 -1.3E-04 1.9E-04 
329 250000 8 75000 10 5000 0.0202 O.OlbO 0.0143 0.0128 0.0101 -1.4E-04 4.5E-04 
330 250000 8 75000 10 10000 0.0141 0.0101 0.008b 0.0074 0.0055 -1.4E-04 3.5E-04 
331 250000 8 75000 10 20000 0.0100 O.00b3 0.0051 0.0042 0.0029 -1.3E-04 2.bE-04 
332 250000 8 75000 10 50000 O.00b9 0.0034 0.0024 0.0018 0.0011 -1.3E-04 l .bE-04 
333 250000 8 75000 12 5000 0.0187 0.0147 0.0132 0.0118 0.0095 -1.4E-04 3.8E-04 
334 250000 8 75000 12 10000 0.0133 0.0094 0.0081 0.0070 0.0053 -1.3E-04 3.0E-04 
335 250000 8 75000 12 20000 0.009b O.00bO 0.0048 0.0040 0.0028 -1.3E-04 2.2E-04 
33b 250000 8 75000 12 50000 O.00b8 0.0033 0.0024 0.0018 0.0011 -1.3E-04 1.3E-04 
337 250000 8 75000 14 5000 0.0174 0.0135 0.0122 0.0110 0.0090 -1.3E-04 3.3E-04 




0.012b 0.0088 0.007b O.00bb 0.0051 
_ 
-1.3E-04 2.bE-04 
339 250000 8 75000 14 20000 0.0093 0.0057 0.004b ~ 0.0038 _ 0.0027 -1.3E-04 ~ 1.9E-04 
340 250000 
_~ 
8 75000 14 50000 O.00b7 0.0032 0.0024 0.0018 0.0011 -1.3E-04 1.1E-04 
341 250000 8 100000 b 5000 0.0230 
_ 
0.0184 0.01 b4 0.0145 0.0112 -1.4E-04 b.0E-04 
342 250000 8 100000 ~ b 10000 0.0154 0.0113 0.009b 0.008?_ 0.0059 -1.3E-04 4.7E-04 
343 250000 8 100000 b 20000 O.OIOb O.00b7 0.0055 0.0044 0.0030 -1.2E-04 3.bE-04 
344 250000 8 100000 b 50000 O.00b7 0.0033 0.0025 0.0019 0.0011 -1.1E-04 2.2E-04 
345 250000 8 100000 8 5000 0.0207 O.Olbb 0.0149 0.0133 0.0105 -1.3E-04 4.9E-04 
34b 250000 8 100000 8 10000 0.0142 0.0103 0.0089 0.007b 0.0057 -1.2E-04 3.9E-04 
347 250000 8 100000 8 20000 0.0099 O.00b3 0.0051 0.0042 0.0029 -1.1E-04 2.9E-04 
348 25 0000 8 100000 8 S 0000 O.00b 5 0.003 2 0.0024 0.0018 0.0011 -1.1E-04 1.8E-04 
349 250000 8 100000 10 5000 0.0189 0.0150 0.0135 0.0122 0.0099 -1.2E-04 4.0E-04 
350 250000 8 100000 10 10000 0.0131 0.0095 0.0082 0.0072 0.0054 -1.1E-04 3.2E-04 
68 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
351 250000 8 100000 10 20000 0.0094 0.0059 0.0048 0.0040 0.0029 -1.1E-04 2.4E-D4 
352 250000 8 100000 10 50000 0.0064 0.0031 0.0023 0.0018 0.0011 -1.1E-04 1.5E-04 
353 250000 8 100000 12 5000 0.0174 0.0137 0.0124 0.0112 0.0092 -1.1E-04 3.4E-04 
354 250000 8 100000 12 10000 0.0123 0.0087 0.007b O.00b7 0.0052 -1.1E-04 2.7E-04 
355 250000 8 100000 12 20000 0.0089 0.0055 0.004b 0.0038 0.0028 -1.1E-04 2.0E-04 
35b 250000 8 100000 12 50000 O.00b2 0.0030 0.0022 0.0017 0.0011 -1.1E-04 1.3E-04 
357 250000 8 
r ~ 
100000 14 5000 0.01 b 1 
- 
0.0125 0.0113 0.0103 0.008b -1.1E-04 2.9E-04 
358 250000 8 100000 14 10000 0.011 b 0.0081 0.0071 O.00b3 0.0049 -1.1E-04 2.3E-04 
359 250000 8 100000 14 20000 ~ 0.0086 ~ 0.0052 0.0043 0.0037 0.0027 -1.1E-04 1.7E-04 
3b0 250000 8 100000 14 50000 O.00b 1 0.0029 0.0022 0.0017 0.0011 -1.0E-04 1.1E-04 
3b1 250000 8 125000 6 5000 0.0220 0.0178 0.0159 0.0142 0.0110 -1.2E-04 5.6E-04 
3b2 250000 8 125000 b 10000 0.0148 0.0109 0.0094 0.0080 0.0058 -1.1E-04 4.4E-04 
3b3 250000 8 125000 b 20000 0.0102 O.00bS 0.0053 0.0044 0.0030 -1.0E-04 3.4E-04 
3b4 250000 8 125000 b 50000 O.00bS 0.0032 0.0024 0.0018 0.0012 -9.bE-OS 2.2E-04 
3b5 250000 8 125000 8 5000 0.0197 0.0159 0.0143 0.0129 0.0103 -1.0E-04 4.5E-04 
3bb 250000 8 125000 8 10000 0.0135 0.0099 0.008b 0.0075 0.005b - l .0E-04 3.bE-04 
3b7 250000 8 125000 8 20000 0.0095 0.0060 0.0050 0.0042 0.0029 -9.7E-OS 2.8E-04 
3b8 250000 8 125000 8 50000 O.00b2 0.0031 0.0023 0.0018 0.0012 -9.3E-OS 1.8E-04 
3b9 250000 8 125000 10 5000 0.0179 0.0143 0.0130 0.0118 0.009b -9.bE-OS 3.7E-04 
370 250000 8 125000 10 10000 O.OI25 0.0090 0.0079 O.00b9 0.0054 -9.4E-OS 3.0E-04 
371 250000 8 125000 10 20000 0.0089 O.00Sb 0.0047 0.0039 0.0028 -9.2E-OS 2.3E-04 
372 250000 8 125000 10 50000 O.00bO 0.0029 0.0022 0.0018 0.0011 -9.1E-OS 1.5E-04 
373 250000 8 125000 12 5000 O.Olb4 0.0129 0.0118 0.0108 0.0089 -9.0E-05 3.1E-04 
374 250000 8 125000 12 10000 O.OIIb 0.0083 0.0073 O.00bS 0.0051 -9.0E-OS 2.5E-04 
375 250000 8 125000 12 20000 0.0084 0.0052 0.0044 0.0037 0.0027 -8.9E-OS 1.9E-04 
37b 250000 8 125000 12 50000 0.0059 0.0028 0.0021 O.00l7 0.0011 -9.0E-OS 1.2E-04 
377 250000 8 125000 14 5000 0.0151 0.0118 0.0107 0.0099 0.0083 -8.7E-OS 2.bE-04 
378 250000 8 125000 14 10000 0.0109 0.0077 O.00b8 O.00bO 0.0048 -8.8E-OS 2.1E-04 
379 250000 8 125000 14 20000 0.0081 0.0049 0.0041 0.0035 0.0027 -8.9E-OS l.bE-04 
380 250000 8 125000 14 50000 0.0057 0.0027 0.0021 0.0017 0.0011 -8.9E-OS 1.0E-04 
381 250000 8 150000 b 5000 0.0213 0.0172 0.0155 0.0139 0.0109 -1.0E-04 5.2E-04 
382 250000 8 150000 b 10000 t .0.0144 O.OIOb 0.0092 0.0079 0.005$ -9.7E-OS 4.2E-04 
383 250000 8 150000 b 20000 0.0098 O.00b4 0.0052 0.0043 0.0030 -9.0E-OS 3.2E-04 
384 250000 8 150000 b 50000 O.00b3 ~ 0.0031 0.0024 0.0018 0.0012 -8.4E-OS 2.1E-04 
385 250000 8 150000 8 5000 0.0190 0.0153 0.0139 0.012b 0.0102 -8.8E-OS 4.2E-04 
38b 250000 8 150000 8 10000 ` 0.~ 130 0.0095 ` 0.0084 0.0073 _ O.00Sb _ -8.5E-OS 3.4E-04 
387 250000 8 150000 8 20000 0.0091 0.0058 0.0049 0.0041 0.0029 -8.3E-OS 2.bE-04 
388 250000 8 150000 8 50000 O.00bO 0.0030 .. 0.0023 0.0018 O.00I2 -8.0E-OS 1.7E-04 
389 250000 8 150000 10 5000 0.0171 0.0137 0.0125 0.0114 0.0094 -8.0E-OS 3.4E-04 
390 250000 8 150000 10 10000 0.0120 0.0087 0.0077 O.00bB 0.0053 -8.0E-OS 2.7E-04 
391 250000 8 150000 10 20000 ~ 0.0085 0.0054 0.0045 0.0039 0.0028 -7.9E-OS 2.1E-04 
392 250000 8 150000 10 50000 0.0058 0.0028 0.0022 0.0017 0.0012 -7.9E-OS 1.4E-04 
393 250000 8 150000 12 5000 0.0156 0.0123 0.0113 0.0104 0.0087 
_ 
-7.bE-OS 2.8E-04 
394 250000 8 150000 12 10000 0.0111 
~ 
0.0079 0.0070 O.00b3 0.0050 -7.7E-05 2.3E-04 
395 250000 8 150000 12 20000 0.0081 0.0050 0.0042 0.003b 0.0027 -7.7E-05 1.8E-04 
39b 250000 8 150000 12 50000 O.00Sb 0.0027 0.0021 0.0017 0.0011 -7.8E-OS 1.2E-04 
397 250000 8 150000 14 5000 0.0144 0.0112 0.0103 0.0095 0.0081 -7.4E-OS 2.4E-04 
398 250000 8 150000 14 10000 0.0104 0.0073 0.0065 0.0059 0.0047 -7.5E-OS 1.9E-04 
399 250000 8 150000 14 20000 0.0077 0.0047 0.0040 0.0034 0.002b -7.bE-OS 1.5E-04 
400 250000 8 150000 14 50000 0.0055 0.002b 0.0020 0.001 b 0.0011 -7.7E-05 9.9E-OS 
69 
No. E{1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
401 250000 10 50000 6 5000 0.0220 0.0177 0.0158 0.0141 0.0119 -1.7E-04 5.4E-04 
402 250000 10 50000 6 10000 0.0149 0.0109 0.0094 0.0080 0.0065 -1.5E-04 4.2E-04 
403 250000 10 50000 6 20000 0.0103 0.0067 0.0054 0.0044 0.0034 -1.3E-04 3.0E-04 
404 250000 - 10 50000 ~ 6 50000 0.0068 0.0035 0.0026 0.0019 0.0014 -1.2E-04 1.7E-04 
405 250000 _ 10 50000 8 _ 5000 0.0206 0.0165 0.0148 
-
O.OI32 0.0113 -1.5E-04 4.7E-04 
406 250000 10 50000 8 10000 0.0142 
_ 
0.0103 0.0089 0.0077 0.0062 -1.4E-04 3.6E-04 
407 250000 10 50000 8 20000 _ 0.0100 0.0064 0.0052 0.0043 0.0033 -1.3E-04 2.6E-04 
408 250000 10 50000 8 50000 0.0068 0.0035 0.0026 0.0019 0.0014 -1.2E-04 1.4E-04 
409 250000 10 50000 10 5000 0.0194 0.0154 0.0139 0.0124 0.0107 -1.4E-04 4.1E-04 
410 250000 10 50000 10 10000 0.0135 0.0098 0.0085 0.0073 0.0060 -1.4E-04 3.1E-04 
411 250000 10 50000 10 20000 0.0097 0.0062 0.0051 0.0042 0.0032 - 1.3E-04 2.2E-04 
412 250000 10 50000 10 50000 0.0068 0.0035 0.0026 0.0019 0.0012 -1.2E-04 1.2E-04 
413 250000 10 50000 12 5000 0.0183 0.0145 0.0134 0.0117 0.0094 -1.4E-04 3.6E-04 
414 250000 10 50000 12 10000 0.0130 0.0093 0.0080 0.0070 0.0053 -1.3E-04 2.7E-04 
415 250000 10 50000 12 20000 0.0095 0.0060 0.0049 0.0040 0.0028 -1.3E-04 1.9E-04 
416 250000 10 50000 12 50000 0.0068 0.0035 0.0026 0.0019 0.0012 -1.2E-04 1.1E-04 
417 250000 10 50000 14 ~ 5000 0.0173 0.013b 0.0122 0.0 110 0.0089 -1.3E-04 ~ 3.1E-04 
418 250000 10 50000 14 10000 0.0125 0.0089 0.0077 0.0067 0.0051 -1.3E-04 2.4E-04 
419 250000 10 50000 14 20000 0.0093 0.0058 0.0048 0.0039 0.0028 -1.2E-04 1.7E-04 
420 250000 10 50000 14 50000 0.0068 0.0035 0.0026 0.0019 0.0012 -1.2E-04 9.5E-OS 
421 250000 10 75000 6 5000 0.0208 0.0168 0.0151 0.0135 0.0107 -1.4E-04 5.0E-04 
422 250000 10 75000 6 10000 0.0141 0.0104 0.0090 0.0078 0.0057 -1.3E-04 3.9E-04 
423 250000 10 75000 6 20000 0.0098 0.0063 0.0052 0.0043 0.0029 -l.IE-04 2.9E-04 
424 250000 10 75000 6 50000 0.0064 0.0032 0.0024 0.0019 0.0012 -1.0E-04 1.8E-04 
425 250000 10 75000 8 5000 0.0192 0.0154 0.0140 0.0126 0.0101 -1.2E-04 4.2E-04 
426 250000 10 75000 8 10000 0.0133 0.0097 0.0084 0.0073 0.0055 -1.2E-04 3.3E-04 
427 250000 10 75000 8 20000 0.0094 0.0060 0.0049 0.0041 0.0029 -1.1E-04 2.4E-04 
428 250000 10 75000 8 50000 0.0063 0.0032 0.0024 0.0018 0.0012 -1.0E-04 1.5E-04 
429 250000 10 75000 10 5000 0.0178 0.0142 0.0129 0.0117 0.0095 - l .ZE-04 3.6E-04 
430 250000 10 75000 10 10000 0.0125 0.0090 0.0079 0.0069 0.0053 -1.1E-04 2.8E-04 
431 250000 10 75000 10 20000 0.0090 0.0057 0.0047 0.0040 0.0028 -1.0E-04 2.1E-04 
432 250000 10 75000 10 50000 0.0062 0.0031 0.0023 0.0018 O.00I2 -9.9E-OS 1.2E-04 
433 250000 10 75000 12 5000 0.0167 0.0132 0.0119 0.0109 0.0089 -1.1E-04 3.1E-04 
434 250000 10 75000 12 10000 0.0119 0.0085 0.0074 0.0065 0.0051 -1.1E-04 2.4E-04 
435 250000 10 75000 12 20000 0.0087 0.0054 0.0045 0.0038 0.0027 -1.0E-04 1.8E-04 
436 250000 10 75000 12 50000 0.0062 0.0031 0.0023 0.00 18 0.0011 -9.8E-OS 1.1E-04 
437 250000 10 75000 _ 14 5000 0.0156 0.0122 0.01 I 1 0.0101 0.0084 -1.0E-04 2.7E-04 
438 250000 10 75000 14 10000 0.0113 0.0080 0.0070 0.0062 0.0049 -1.0E-04 2.1E-04 
439 250000 10 75000 14 20000 0.0084 0.0052 0.0043 0.0037 0.0027 -1.0E-04 1.6E-04 
440 250000 10 75000 14 50000 0.0061 0.0030 0.0023 0.0018 0.0011 -9.8E-OS 9.3E-OS 
441 250000 10 100000 6 5000 0.0199 0.0161 0.0146 0.0131 0.0105 -1.2E-04 4.6E-04 
442 250000 10 100000 6 10000. 0.0136 0.0100 0.0087 0.0076 0.0057 -1.1E-04 3.6E-04 
443 250000 10 100000 6 20000 0.0094 0.0061 0.0050 0.0042 0.0029 -9.7E-OS 2.8E-04 
444 250000 10 100000 6 50000 0.0061 0.0031 0.0023 0.0018 0.0012 -8.7E-OS 1.7E-04 
445 250000 10 100000 8 5000 0.0182 0.0147 0.0133 0.0121 0.0098 -1.0E-04 3.8E-04 
44b 250000 10 100000 8 10000 0.0126 0.0092 0.0081 0.0071 0.0054 -9.7E-OS 3.0E-04 
447 250000 
~ 
l0 100000 8 20000 0.0089 0.0057 0.0048 0.0040 0.0029 -9.1E-OS 2.3E-04 
448 250000 10 100000 8 50000 0.0060 ~ 0.0030 
_ 
0.0023 0.0018 0.0012 -8.5E-OS 1.4E-04 
449 250000 10 100000 10 5000 0.0168 0.0134 0.0122 0.0111 0.0092 -9.5E-OS 3.ZE-04 
450 250000 10 100000 10 10000 0.0118 ~ 0.0085 0.0075 
_ 
0.0066 0.0052 -9.1E-OS 2.6E-04 
70 
No. E(1) h{1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
451 250000 10 100000_ 10 20000 0.0085 0.0054 0.0045 0.0038 0.0028 -8.7E-OS 2.0E-04 
452 250000 10 100000 10 50000 0.0059 0.0029 0.0022 0.0017 0.0011 -8.4E-OS 1.2E-04 




5000 0.01 Sb 0.0123 _ 0.0112 0.0103 r 0.0086 -8.9E-OS 2.8E-04 
454 250000 10 
_ 












12 20000 0.0082 0.0051 0.0043 0.003b 0.0027 -8.5E-OS 1.7E-04 
45b 250000 10 100000 12 
j 
50000 0.0058 0.0028 0.0022 0.0017 0.0011 
~ 
-8.3E-OS 1.0E-04 
457 250000 10 100000 14 
~ 
5000 0.0145 0.0113 0.0103 0.0095, 0.0080 -8.bE-OS 2.4E-04 
458 250000 10 100000 14 10000 0.0106 0.0074 0.0066 0.0059 0.0047 -8.4E-OS 1.9E-04 
459 250000 10 100000 14 20000 0.0079 0.0048 0.0041 0.0035 0.0026 -8.3E-OS 1.4E-04 
4b0 250000 10 100000 14 50000 0.0057 0.0027 0.0021 0.0017 0.0011 -8.2E-OS 9.0E-05 
4bl 250000 10 125000 6 5000 0.0192 0.0156 0.0141 0.0128 0.0103 -1.0E-04 4.3E-04 
462 250000 10 125000 6 10000 0.0131 0.0097 0.0085 0.0074 _ O.00Sb -9.2E-OS 3.4E-04 
4b3 250000 10 125000 6 20000 0.0091 0.0059 
_ 
0.0049 0.0041 0.0029 -8.5E-OS 2.bE-04 
4b4 250000 10 125000 6 50000 0.0059 0.0030 0.0023 0.0018 0.0012 -7.bE-OS 1.7E-04 
4b5 250000 10 125000 8 5000 0.0175 0.0140 0.0128 0.0117 0.009b -8.8E-OS 3.5E-04 
466 250000 10 125000 8 10000 0.0121 0.0088 0.0078 O.00b9 0.0054 -8.3E-OS 2.8E-04 
467 250000 10 125000 8 20000 0.0086 0.0055 0.0046 0.0039 0.0028 -7.8E-OS 2.2E-04 
4b8 250000 10 125000 8 50000 0.0058 0.0029 0.0022 0.0018 0.0012 -7.4E-OS 1.4E-04 
469 250000 10 125000 10 5000 0.01 b0 0.0127 0.0117 0.0107 0.0089 -8.0E-OS 3.0E-04 
470 250000 10 125000 10 10000 0.0113 0.0081 0.0072 0.0064 0.0051 -7.7E-OS 2.4E-04 
471 250000 10 125000 10 20000 0.0081 0.0051 0.0043 0.0037 0.0028 -7.5E-OS 1.8E-04 
47Z 250000 10 125000 10 50000 0.0056 0.0027 0.0021 0.0017 0.0011 -7.2E-OS 1.2E-04 
473 250000 10 125000 12 5000 0.0148 0.0116 0.0107 0.0098 0.0083 -7.5E-OS 2.5E-04 
474 250000 10 125000 12 10000 0.010b 0.0075 0.0067 O.00bO 0.0048 -7.4E-OS 2.0E-04 
475 250000 10 125000 12 20000 0.0078 0.0048 0.0041 
I 
0.0035 0.0027 -7.2E-OS l.bE-04 
476 250000 10 125000 12 50000 0.0055 0.0026 0.0021 0.0017 0.0011 -7.1E-OS 1.0E-04 
477 250000 10 125000 14 5000 0.0137 O.OIOb 0.0097 0.0090 0.0077 -7.2E-OS 2.2E-04 
478 250000 10 125000 14 10000 0.0100 0.0070 0.0062 0.0056 0.004b -7. l E-OS 1.7E-04 
479 250000 10 125000 14 20000 0.0075 0.0045 0.0039 0.0033 0.002b -7.1E-OS 1.3E-04 
480 250000 10 125000 14 50000 0.0054 0.0026 0.0020 0.0016 0.0011 -7.1E-OS 8.7E-OS 
481 250000 10 150000 b 5000 0.0186 0.0151 0.0138 0.0125 0.0101 -8.8E-OS 4.0E-04 
482 250000 10 150000 6 10000 0.0128 0.0094 0.0083 0.0073 0.0056 -8.1E-OS 3.3E-04 
483 250000 10 150000 b 20000 0.0089 0.0057 0.0048 0.0041 0.0029 -7.4E-OS 2.5E-04 
484 250000 10 150000 b 50000 0.0058 0.0029 0.0023 0.0018 0.0012 -6.8E-OS 1.7E-04 
485 250000 10 150000 8 5000 0.0169 0.0136 0.0124 0.0114 0.0094 -7.5E-OS 3.3E-04 
48b 250000 10 150000 8 10000 0.0117 0.0086 0.0076 0.0068 0.0053 -7.ZE-05 2.7E-04 
487 250000 10 150000 8 20000 0.0083 0.0053 0.0045 0.0039 0.0028 -6.8E-OS 2.1E-04 
488 250000 10 150000 8 50000 0.0056 0.0028 0.0022 0.0017 0.0012 -b.SE-OS 1.4E-04 
489 250000 10 150000 10 5000 0.0154 0.0122 0.0113 0.0104 0.0087 -6.8E-OS 2.8E-04 
490 250000 10 150000 10 
I 
10000 0.0109 0.0078 0.0070 0.0063 0.0050 -6.bE-OS 2.2E-04 
491 250000 l0 1 50000 10 20000 0.0079 0.0049 0.0042 0.0036 0.0027 -6.5E-OS 1.7E-04 
492 _ 250000 10 150000 10 50000 0.0054 0.0026 0.0021. 0.0017 0.0011 
- 
-b.3E-OS 1.1E-04 
493 250000 10 150000 
~ 





494 250000 10 150000 12 .10000 0.0102 0.0072 0.0065 0.0058 0.0047 -6.3E-OS 1.9E-04 
495 250000 10 150000 12 20000 0.0075 0.0046 0.0039 0.0034 0.002b -6.3E-OS 1.5E-04 
496 250000 10 150000 12 50000 0.0053 0.0025 ~ 0.0020 0.0016 0.0011 -6.2E-OS 9.7E-OS 




0.0093 0.008b 0.0074 -b. l E-OS 2.0E-04 





0.0045 -b. l E-OS 1.bE-04 
499 250000 10 150000 14 
~ 
20000 0.0071 0.0043 0.0037 0.0033 0.0025 -6.1E-OS 1.3E-04 
500 250000 10 150000 14 50000 0.0052 0.0024 0.0019 0.0016 0.0011 -6.2E-OS 8.3E-OS 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 














503 250000 12 
r 
50000 6 20000 0.0092 _ 0.0060 0.0050 0.0042 
~ ~ 
0.0029 -1.1E-04 2.4E-04 
504 250000 12 50000 6 50000 0.0062 0.0032 0.0024 0.0019 0.0012 -9.3E-OS 1.4E-04 
505 250000 12 50000 8 5000 0.0181 0.0146 0.0133 0.0120 0.0097 -1.2E-04 3.7E-04 
506 250000 12 50000 8 10000 0.012b - 0.0092 0.0081 0.0071 0.0054 -1.1E-04 2.8E-04 





508 250000 12 50000 8 50000 0.0062 0.0032 0.0024 0.0019 0.0012 -9.2E-05 1.2E-04 
509 250000 12 50000 10 5000 0.0172 0.0137 0.0125 O.OI14 0.0093 -1.1E-04 3.3E-04 
510 250000 12 50000 10 10000 0.0121 0.0088 0.0077 0.0068 0.0052 -1.1E-04 2.5E-04 
511 250000 12 50000 10 20000 0.0088 0.0056 0.0047 0.0039 0.0028 -9.9E-OS 1.8E-04 
512 250000 12 50000 10 50000 0.0062 0.0032 0.0024 0.0019 0.0012 -9.2E-05 1.0E-04 
513 250000 12 50000 12 5000 0.0163 0.0129 0.0118 0.0107 0.0088 -1.1E-04 2.9E-04 
514 250000 12 50000 12 10000 0.0 117 0.0084 0.0074 0.0065 0.0050 -1.0E-04 2.2E-04 
515 250000 12 50000 12 20000 0.0086 0.0054 0.0046 0.0038 0.0028 -9.8E-OS 1.bE-04 
516 250000 12 50000 12 50000 0.0062 0.0032 0.0024 0.0019 0.0012 -9.2E-OS 8.9E-05 
517 250000 12 50000 14 5000 0.0155 0.0122 0.0111 0.0101 0.0084 -1.1E-04 2.bE-04 
518 250000 12 50000 14 10000 0.0113 0.0080 0.0071 0.0062 0.0049 -1.0E-04 2.0E-04 
519 250000 12 50000 14 20000 0.0084 0.0053 0.0044 0.0037 0.0027 -9.bE-OS 1.4E-04 
520 250000 12 50000 14 50000 0.0062 0.0032 0.0024 0.0019 0.0012 -9.2E-OS 7.8E-OS 
521 250000 12 75000 6 5000 0.0183 0.0148 0.0135 0.0122 0.0099 -1.1E-04 3.9E-04 
522 250000 12 75000 b 10000 0.0126 0.0092 0.0081 0.0072 0.0055 -1.0E-04 3.IE-04 
523 250000 12 75000 6 20000 0.0088 0.0057 0.0048 0.0040 0.0029 -9.0E-05 2.3E-04 
524 250000 12 75000 6 50000 0.0059 0.0030 0.0023 0.0018 0.0012 -7.9E-OS 1.4E-04 
525 250000 12 75000 8 5000 0.0171 0.0137 0.0125 0.0114 0.0094 -1.0E-04 3.4E-04 
526 250000 12 75000 8 10000 0.0119 0.0087 0.0077 0.0068 0.0053 -9.2E-OS 2.bE-04 
527 250000 12 75000 8 20000 0.0085 0.0054 0.004b 0.0039 0.0028 -8.5E-OS 2.0E-04 
528 250000 12 75000 8 50000 0.0058 0.0029 0.0023 0.0018 0.0012 -7.8E-OS 1.2E-04 
529 250000 12 75000 10 5000 0.0160 0.0127 0.0116 0.0107 0.0088 -9.3E-05 2.9E-04 
530 250000 12 75000 10 10000 O.OlI3 0.0082 0.0072 O.00b4 0.0050 -8.7E-OS 2.3E-04 
531 250000 12 75000 10 20000 0.0082 0.0052 0.0044 0.0037 0.0027 -8.2E-OS 1.7E-04 
532 250000 12 75000 10 50000 0.0058 0.0029 0.0022 0.0018 0.0012 -7.7E-OS 1.0E-04 
533 250000 12 75000 12 5000 0.0150 0.0118 0.0108 0.0099 0.0083 -8.8E-05 2.bE-04 
534 250000 12 75000 12 10000 0.0108 0.0077 0.0068 O.00b 1 0.0048 -8.4E-OS 2.0E-04 
535 250000 12 75000 12 20000 0.0080 0.0050 0.0042 0.0036 0.0027 -8.0E-OS 1.5E-04 
536 250000 12 75000 12 50000 0.0057_ 0.0028 0.0022 0.0017 0.0011 -7.bE-OS 8.9E-45 
537 250000 12 75000 14 5000 0.0141 0.0110 0.0101 0.0093 0.0078 -8.4E-OS 2.3E-04 
538 _._ 250000 12 - 75000 - 14 10000 0.0103 0.0073 0.0065 0.0058 0.0046 -8.1E-05 1.8E-04 
539 250000 12 75000 14 20000 0.0078 0.0048 0.0040 0.0035 0.002b 
_ 
-7.9E-OS 1.3E-04 
540 250000 12 75000 14 50000 0.0057 0.0028 0.0022 0.0017 O.00II -7.bE-OS 7.8E-OS 
_54.1 250000 12 100000 6 5000 0.0176 ~ 0.0142 0.0130 0.0119 0.0097 -9.5E-OS 3.bE-04 
542 250000 12 100000 6 10000 0.0121 0.0089 0.0079 0.0070 0.0054 -8.bE-OS 2.9E-04 
543. 250000 12 100000 6 20000 0.0086 0.0055 0.0047 0.0040 0.0029 -7.8E-OS 2.2E-04 
544 250000 12 100000 b 50000 0.0057 0.0029 0.0022 0.0018 0.0012 -6.9E-OS 1.4E-04 
545 250000 12 100000 8 5000 0.0163 0.0130 0.0120 0.0110 0.0091 -8.5E-OS 3.1E-04 
546 250000 12 100000 8 10000 0.0114 0.0083 0.0074 0.0066 0.0052 -7.9E-OS 2.5E-04 
547 250000 12 100000 8 20000 0.0082 0.0052 0.0044 0.0038 0.0028 -7.3E-OS 1.9E-04 
548 250000 12 100000 8 50000 - 0.0056 0.0028 0.0022 0.0017 0.0012 -6.7E-OS 1.2E-04 
.549 250000 12 100000 IO 5000 0.0151 0.0120 0.0110 0.0102 0.0085 -7.8E-OS 2.7E-04 
550 250000 12 100000 10 10000 0.0 108 0.0077 0.0069 0.0062 0.0049 -7.4E-OS 2.1E-04 
72 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
551 250000 12 100000 10 20000 0.0078 0.0049 0.0042 0.003b 0.0027 -7.0E-OS 1.bE-04 
552 250000 12 100000 10 50000 0.0055 0.0027 0.0021 0.0017 0.0011 -b.6E-OS 1.0E-04 
553 250000 12 100000 12 5000 0.0141 0.0110 0.0102 0.0094 0.0079 -7.3E-OS 2.3E-04 




0.0072 O.00bS 0.0058 
~ 








0.007b 0.0047 0.0040 0.0034 0.002b -b.8E-05 1.4E-04 




0.0054 O.00Zb 0.0021 0.0017 0.0011 -b.SE-OS 8.7E-OS 
557 250000 12 100000 14 5000 0.0132 0.0102 0.0094 0.0087 0.0074 -7.0E-OS 2.0E-04 
558 250000 12 100000 14 10000 0.0097 O.00b8 O.00b 1 0.0055 0.0044 -b.8E-OS l .bE-04 
559 250000 
_ 
12 100000_ 14 20000 0.0073 0.0045 0.0038 0.0033 0.0025 -b.bE-OS 1.2E-04 
5b0 250000 ~ 12 100000 14 50000 0.0053 0.002b 0.0020 0.001 b 0.0011 -b.SE-OS 7.bE-05 
5bl 250000 12 125000 b 5000 0.0170 0.0138 0.012b 0.011b 0.0095 -8.3E-OS 3.4E-04 
562 250000 12 125000 b 10000 0.0118 
_ 
0.0087 0.0077 O.00b8 0.0053 -7.6E-OS 2.7E-04 
563 250000 12 125000 b 20000 0.0083 0.0053 0.0045 0.0034 0.0028 -b.9E-OS 2.1E-04 
564 250000 12 125000 b 50000 O.00Sb 0.0028 0.0022 0.0017 0.0012 -b.IE-OS 1.4E-04 
565 250000 12 125000 8 5000 0.0157 0.0125 0.0115 O.OIOb 0.0089 -7.3E-OS 2.9E-04 
5b6 250000 12 125000 8 10000 0.0110 0.0080 0.0071 O.00b4 0.0051 -b.BE-OS 2.3E-04 
567 250000 12 125000 8 20000 0.0079 0.0050 0.0043 0.0037 0.0028 -b.3E-OS 1.8E-04 
568 250000 12 125000 8 50000 0.0054 0.0027 0.0021 0.0017 0.0011 -5.9E-OS 1.2E-04 
569 250000 12 125000 10 5000 O.OI45 0.0114 0.0105 0.0097 0.0082 -b.bE-OS 2.5E-04 
570 250000 12 125000 10 10000 0.0103 0.0074 0.00bb 0.0060 0.0048 -b.3E-OS 2.0E-04 
571 250000 12 125000 10 20000 0.007b 0.0047 0.0040 0.0035 0.0027 -b.OE-OS 1.5E-04 
572 250000 12 125000 10 50000 0.0053 O.00Zb 0.0020 0.0016 0.0011 -5.7E-OS 9.8E-OS 
573 250000 12 125000 12 5000 0.0134 0.01 OS 0.0097 0.0089 0.007b -b.2E-OS 2.1E-04 
574 250000 12 125000 12 10000 0.0098 O.00b9 O.00b2 O.00Sb 0.004b -b.OE-OS 1.7E-04 
575 250000 12 125000 12 20000 0.0072 0.0044 0.0038 0.0033 0.002b -5.8E-OS 1.3E-04 
576 250000 12 125000 12 .50000 0.0052 0.0025 0.0020 0.001b 0.0011 -S.bE-OS 8.4E-OS 
577 250000 12 125000 14 5000 0.0125 0.009b 0.0088 0.0082 0.0071 -5.9E-OS 1.8E-04 
578 250000 12 125000 14 10000 0.0093 O.00b4 0.0058 0.0052 0.0043 -5.8E-OS 1.5E-04 
579 250000 12 125000 14 20000 0.0070 0.0042 0.003b 0.0032 0.0025 -5.7E-OS 1.1E-04 
580 250000 12 125000 14 50000 0.0051 0.0024 0.0019 O.00Ib 0.0011 -S.bE-OS 7.3E-OS 
581 250000 12 150000 b 5000 0.01 bb 0.0134 0.0123 0.0113 0.0094 -7.4E-OS 3.2E-04 
582 250000 12 150000 6 10000 0.0115 0.0084 0.0075 O.00b7 0.0053 -b.7E-OS Z.bE-04 
583 250000 12 150000 b -20000 0.0081 0.0052 0.0045 0.0038 0.0028 -b.1E-OS 2.0E-04 
584 250000 12 150000 b 50000 0.0055 0.0027 0.0021 0.0017 0.0012 -5.4E-OS 1.3E-04 
585 250000 _ 12 150000 8 5000 ~ 0.0152 0.0121 0.0112 0.0103 0.0087 -b.3E-OS 2.7E-04 
586 250000 12 150000 8 ~ 10000 0.0107 0.0077 O.00b9 O.00b2 0.0050 -5.9E-OS 2.2E-04 
587 250000 12 150000 8 20000 0.0077 0.0049 0.0042 0.003b 0.0027 _ -S.bE-OS _ 1.7E-04 
588 250000 12 150000 8 50000 0.0053 0.002b 0.0020 0.0017 0.0011 -5.2E-OS 1.1E-04 
589 250000 12 150000 10 5000 0.0139 0.0110 0.0102 0.0094 0.0080 -5.7E-OS 2.3E-04 
590 250000 12 150000 10 10000 0.0100 
_ 
0.0071 O.00b4 ~ 0.0058 
_ 
0.0047 -5.5E-OS ~ 1.8E-04 







592 _ 250000 12 150000 10 .~ 50000 0.0051 0.0025 0.0020 0.001 b 0.0011 -5.0E-OS 9.5E-OS 
593 250000 12 150000 12 5000 0.0129 0.0100 0.0093 _ O.00Sb 0.0074 -5.3E-OS 2.0E-04 
594 250000 ~ 12 150000 12 _._ 10000 0.0094 
_ 
O.00bb 0.0059 0.0054 - 
_ 
0.0044 -5.2E-OS ~ l.bE-04 
595 250000 12 150000 12 20000 0.0070 
_ 





596 250000 12 150000 12 50000 0.0050 0.0024 0.0019 0.001 b 0.0011 -5.0E-OS 8.2E-OS 
597 250000 12 150000 14 5000 0.0119 0.0091 0.0084 0.0079 O.00b8 -5.1E-OS 1.7E-04 
598 250000 12 150000 14 10000 0.0089 O.00b 1 0.005 5 0.0050 0.0042 -5.0E-OS 1.4E-04 
599 250000 12 150000 14 20000 O.00b7 0.0040 0.0035 0.0031 0.0024 -4.9E-OS 1.1E-04 
600 250000 12 150000 14 50000 .~.. 0.0049 ._ 0.0023 0.0018 0.0015 0.0011 -4.9E-OS 7.1E-OS 
73 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
b01 250000 14 50000 6 5000 0.0170 0.0137 0.0126 0.0115 0.0095 -1.0E-04 3.3E-04 
602 250000 14 50000 6 10000 0.0118 0.0086 0.0077 0.0068 0.0053 -9.3E-OS 2.bE-04 
b03 250000 14 50000 b 20000 0.0084 0.0054 0.004b 0.0039 0.0028 
_ 
-8.3E-OS 1.9E-04 
604 250000 14 50000 6 .50000 0.0058 0.0029 0.0023 0.0018 0.0012 -7.3E-OS 1.1E-04 
605 250000 14 50000 8 5000 0.0162 .0.0130 0.0119 0.0109 0.0090 -9.7E-OS 
_ 
3.0E-04 
606 250000 14 _ 50000 $ 10000 0.0114 
~ 
0.0083 0.0074 0.0066 0.0051 
~ ~ 
-8.9E-OS 2.3E-04 
607 250000 14 50000 8 20000 0.0082 0.0052 0.0045 0.0038 0.0028 -8.1E-OS 1.7E-04 
608 250000 14 _ 50000 8 50000 0.0058 0.0029 0.0023 0.0018 0.0012 -7.3E-OS 9.bE-OS 
609 250000 14 50000 10 5000 0.0154 ~ O.OI23 0.0113 0.0103 0.0086 -9.2E-OS 2.7E-04 
610 250000 14 50000 10 10000 0.0110 0.0079 0.0071 O.00b3 0.0050 -8.5E-OS 2.0E-04 
611 250000 14 50000 10 20000 0.0080 0.0051 0.0043 0.0037 0.0027 -7.9E-OS 1.5E-04 
612 250000 14 50000 10 50000 0.0058 0.0029 0.0023 0.0018 0.0012 -7.3E-OS 8.4E-OS 
613 250000 14 50000 12 5000 0.0147 0.0116 0.0 i 07 0.0098 0.0082 -8.8E-OS 2.4E-04 
bl4 250000 14 50000 12 10000 0.0106 ~ 0.0076 0.0068 0.0060 0.0048 
_ 
-8.3E-OS 1.8E-04 
615 250000 14 50000 12 20000 0.0079 0.0050 0.0042 0.003b 0.0027 -7.8E-OS 1.3E-04 
bl6 250000 14 50000 12 50000 0.0058 0.0029 0.0023 0.0018 0.0012 -7.3E-OS 7.4E-OS 
617 250000 14 50000 14 5000 0.0140 0.0110 0.0101 0.0093 0.0078 -8.5E-OS 2.2E-04 
618 250000 14 50000 14 10000 0.0103 0.0073 0.0065 0.0058 0.0046 -8.1E-OS l.bE-04 
619 250000 14 50000 14 20000 0.0078 _ 0.0048 0.0041 0.0035 0.002b -7.7E-OS 1.2E-04 
620 250000 14 50000 14 50000 0.0058 0.0029 0.0023 0.0018 0.0012 -7.3E-OS b.bE-OS 
621 250000 ~ 14 75000 6 5000 0.01b3 0.0131 ~ 0.0121 0.0111 0.0092 -9.0E-OS 3.1E-04 
b22 25ooao 14 75000 6 10000 0.0114 0.0083 0.0074 0.006b 0.0052 -8.1E-OS 2.5E-04 
623 250000 14 75000 6 20000 0.0081 0.0052 0.0044 0.0038 0.0028 -7.2E-OS 1.9E-04 
624 250000 14 75000 6 50000 0.0055 0.0028 0.0022 0.0018 0.0012 -6.3E-OS 1.1E-04 
625 250000 14 75000 8 5000 0.0153 0.0122 0.0113 0.0104 0.0087 -8.2E-OS 2.7E-04 
626 250000 14 75000 8 10000 0.0108 0.0078 0.0070 0.0063 0.0050 -7.5E-OS 2.1E-04 
627 250000 14 75000 8 20000 0.0078 ~ ~ 0.0050 0.0042 0.0037 0.0027 -b.9E-OS l.bE-04 
628 250000 14 75000 8 50000 0.0055 0.0027 0.0021 0.0017 0.0012 -6.2E-OS 9.8E-OS 
629 250000 14 75000 10 5000 0.0144 0.0114 0.0105 0.0097 0.0082 -7.bE-OS 2.4E-04 
630 250000 14 75000 10 10000 0.0104 0.0074 O.00b6 0.0060 0.0048 -7.1E-OS 1.9E-04 
631 250000 14 75000 10 20000 0.0076 0.0048 0.0041 0.0035 0.0027 -6.bE-OS 1.4E-04 
632 250000 14 75000 10 50000 0.0054 0.0027 0.0021 0.0017 0.0011 -b. l E-OS 8.bE-OS 




0.0091 0.0077 -7.2E-OS 2.1E-04 
b34 250000 14 75000 12 10000 0.0099 0.0070 O.00b3 0.0057 0.004b -6.8E-OS 1.7E-04 
635 250000 14 75000 12 20000 0.0074 0.0046 0.0039 
_ 
0.0034 0.0026 -6.4E-OS 1.2E-04 
636 250000 14 75000 12 50000 0.0054 0.0024 0.0021 0.0017 0.0011 -b.IE-OS 7.5E-OS 




0.0085 0.0072 -b.9E-05 1.9E-04 
638 250000 14 75000 14 10000 0.0095 0.0067 0.0060 0.0054 0.0044 -b.bE-OS 1.5E-04 
639 250000 14 75000 14 20000 
~ 
0.0072 0.0044 0.0038 0.0033 0.0025 -b.3E-OS l.IE-04 
b40 250000 I4 75000 14 50000 0.0053 0.002b 0.0021 0.0017 0.0011 -b.OE-OS 6.7E-OS 
b41 250000 14 100000_6 5000 O.OI57 0.0126 0.0117 0.0107 _ 0.0090 -7.9E-OS 2.9E-04 
b42 250000 14 100000 6 10000 0.0110 0.0080 0.0072 0.0064 
_ 
0.0051 -7.1E-OS 2.3E-04 
643 250000 14 100000 b 20000 0.0079 0.0050 0.0043 0.0037 0.0028 -b.3E-OS 1.8E-04 
644 250000 14 100000 6 50000 0.0054 0.0027 0.0021 0.0017 0.0012 -5.5E-OS 1.1E-04 
b45 2500D0 14 100000 8 5000 0.0147 0.0117 0.0108 0.0100 0.0084 -7.0E-OS 2.5E-04 
646 250000 14 100000 8 10000 0.0104 0.0075 O.00b7 0.0061 0.0049 -6.5E-OS 2.0E-04 
b47 250000 14 100000 8 20000 0.007b 0.0048 _ 0.0041 0.0036 0.0027 -5.9E-OS 1.5E-04 
648 250000 14 100000 8 50000 0.0053 0.002b 0.0021 0.0017 0.0011 -5.4E-OS 9.8E-OS 
649 250000 14 100000 
~ 
10 5000 0.0137 0.0108 0.0100 0.0092 0.0079 -6.5E-05 2.2E-04 
650 ~..- 250000 14 100000 10 10000 - 0.0099 0.0070 0.0063 0.0057 0.0046 -6.0E-OS 1.8E-04 
74 
No. E(1) h(1} E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
651 250000 14 100000 IO 20000 0.0073 0.0045 0.0039 0.0034 0,0026 -5.7E-OS 1.3E-04 
652 250000 14 100000 10 50000 0.0052 0.0025 0.0020 0.0016 0.0011 -5.3E-OS 8.4E-OS 
653 250000 14 100000 12 5000 O.OI29 0.0100 0.0092 0.0086 0.0073 -6.0E-OS 2.0E-04 
654 250000 14 100000 12 10000 0.0094 0.0066 0.0059 0.0054 0.0044 -5.7E-OS 1.5E-04 
655 250000 14 100000 12 20000 0.0071 0.0043 0.0037 0.0032 0.0025 -5.5E-OS 1.2E-04 
656 250000 14 100000 12 50000 0.0051 0.0025 0.0020 0.0016 0.0011 -5.2E-OS 7.4E-OS 
657 250000 14.100000 14 5000 0.0121 0.0092 0.0085 0.0079 0.0068 -5.8E-OS 1.7E-04 
658 250000 14 100000 14 10000 0.0090 0.0062 0.0056 0.0051 0.0042 -S.SE-OS 1.4E-04 
659 250000 14 100000 14 20000 0.0069 0.0041 0.0036 0.0031 0.0024 -5.4E-OS 1.0E-04 
660 250000 14 100000 14 50000 0.0051 0.0024 0.0019 0.0016 0.0011 -5.2E-OS 6.5E-OS 
661 250000 14 125000 6 5000 0.01 S3 0.0122 0.0113 0.0105 0.0088 -7.0E-OS 2.8E-04 
662 250000 14 I25000 6 10000 0.0107 0.0078 0.0070 0.0063 0.0050 -6.3E-OS 2.2E-04 
663 250000 14 125000 6 20000 0.0077 0.0049 0.0042 0.0037 0.0027 -5.6E-OS 1.7E-04 
664 250000 14 125000 6 50000 0.0053 0.0026 0.0021 0.0017 0.0011 -4.9E-OS 1.1E-04 
665 250000 14 125000 8 5000 0.0142 0.0112 0.0104 0.0096 0.0082 -6.1E-OS 2.4E-04 
666 250000 14 125000_ 8 10000 0.0101 0.0072 0.0065 0.0059 0.0048 -5.6E-OS 1.9E-04 
667 250000 14 I25000 8 20000 0.0074 0.0046 0.0040 0.0035 0.0027 -5.2E-OS 1.5E-04 
668 250000 14 125000 8 50000 0.0052 0.0025 0.0020 0.0016 0.0011 -4.7E-OS 9.6E-OS 
b69 250000 14 I25000 I0 5000 0.0132 0.0103 0.0095 0.0089 0.0076 -5.5E-OS 2.1E-04 
670 250000 14 125000 10 10000 0.0096 0.0068 0.0061 0.0055 0.0045 -5.2E-OS 1.6E-04 
671 250000 14 125000 10 20000 0.0071 0.0043 0.0038 0.0033 0.0026 -4.9E-OS 1.3E-04 
672 250000 14 125000 10 50000 0.0051 0.0024 0.0019 0.0016 0.0011 -4.6E-OS 8.3E-OS 
673 250000 14 125000 12 5000 0.0123 0.0094 0.0087 0.0081 0.0070 -5.2E-OS 1.8E-04 
674 250000 14 125000 I2 10000 0.0091 0.0063 0.0057 0.0052 0.0043 -4.9E-OS 1.4E-04 
675 250000 14 125000 12 20000 0.0068 0.0041 0.0036 0.003 I 0.0025 -4.7E-OS l . I E-04 
676 250000 14 125000 12 50000 0.0050 0.0023 0.0019 0.001 S 0.0011 -4.5E-OS 7.2E-OS 
677 250000 14 125000 14 5000 0.011 S 0.0087 0.0080 0.0075 0.0065 -4.9E-OS 1.bE-04 
678 250000 14 125000 14 10000 0.0086 0.0059 0.0053 0.0049 0.0040 -4.7E-OS 1.3E-04 
679 250000 14 125000 I4 20000 0.0066 0.0039 0.0034 
_ 
0.0030 0.0024 -4.6E-OS 9.8E-OS 
680 250000 14 125000 14 50000 0.0049 0.0023 0.0018 0.001 S 0.0011 -4.5E-OS 6.3E-OS 
681 250000 14 150000 6 5000 0.0149 0.0119 0.0110 0.0102 0.0086 -6.2E-OS 2.6E-04 
682 250000 14 150000 6 10000 0.01 OS 0.0076 0.0069 0.0062 0.0050 -5.6E-OS 2.1E-04 
683 250000 14 150000 6 20000 0.0076 0.0048 0.0041 0.0036 0.0027 -S.OE-OS 1.7E-04 
684 250000 14 150000 6 50000 0.0052 0.0025 0.0020 0.0017 0.0011 -4.4E-OS 1.IE-44 
685 250000 14 150000 8 5000 0.0137 0.0108 0.0101 0.0093 0.00$0 -5.4E-OS 2.2E-04 
686 250000 14 150000 8 10000 0.0098 0.0070 0.0063 0.0058 0.0047 -5.0E-OS 1.8E-04 
687 250000 14 150000 8 20000 0.0072 0.0045 0.0039 0.0034 0.002b -4.6E-OS 1.4E-04 
688 250000 14 150000 8 50000 0.0050 0.0024 0.0019 _ 0.0016 0.0011 -4.2E-OS 9.4E-OS 
689 250000 14 150000 10 5000 0.0127 0.0099 0.0092 0.0086 0.0074 -4.8E-OS 1.9E-04 
690 250000 14 150000 10 10000 0.0093 0.0065 0.0059 0.0054 0.0044 -4.5E-OS 1.6E-04 
691 250000 14 150000 10 20000 0.0069 0.0042 0.0036 0.0032 0.0025 -4.3E-OS 1.2E-04 
692 250000 14 150000 10 50000 0.0049 0.0023 0.0019 0.001 S 0.0011 -4.1E-OS 8.0E-OS 
693 250000 14 150000 12 5000 0.0118 0.0090 0.0084 0.0078 0.0068 -4.5E-OS 1.7E-04 
694 250000 14 150000 12 10000 0.0088 0.0061 O.00SS 0.0050 0.0042 -4.3E-OS 1.4E-04 
695 250000 14 150000 12 20000 0.0066 0.0040 0.0034 0.0030 0.0024 -4.1E-OS 1. I E-04 
696 250000 14 150000 12 50000 0.0048 0.0022 0.0018 0.001 S 0.0011 -4.0E-OS 7.0E-OS 
697 250000 14 150000 14 5000 0.0110 0.0082 0.0076 0.0071 0.0062 -4.2E-OS 1.5E-04 
698 250000 14 150000 14 10000 0.0083 0.0056 0.0051 0.0047 0.0039 -4.1E-OS 1.2E-04 
699 250000 14 150000 14 20000 0.0064 0.0037 0.0033 0.0029 0.0023 -4.0E-OS 9.3E-OS 
700 250000 14 150000 14 50000 0.0047 0.0022 0.0017 0.0014 0.0011 -3.9E-OS 6. l E-OS 
75 
No. E(1) h(1) E(2) h{2) E(3) DO D12 D18 D24 D36 et ec 
701 500000 2 50000 6 5000 0.0426 0.0260 0.0188 0.0133 0.0057 -2.7E-04 2.3E-03 
702 500000 2 50000 6 10000 0.0289 0.0149 0.0100 0.0068 0.0028 -2.bE-04 1.7E-03 
703 500000 2 50000 ~ 6 
_ 
20000 0.0198 0.0082 0.0051 0.0033 0.0014 -2.4E-04 1.1E-03 
704 500000 2 50000 6 50000 0.0127 - 0.0036 0.0019 - 0.0012 0.0005 -2.2E-04 6.0E-04 




0.0052 -2.3E-04 1.7E-03 
706 500000 2 50000 8 10000 0.0256 0.0133 0.0093 O.00bS 0.0027 -2.3E-04 I.3E-03 
707 500000 2 50000 8 20000 0.0184 0.0077 0.0049 0.0033 0.0014 -2.3E-04 8.7E-04 
708 500000 2 50000 8 50000 0.0127 0.0036 0.0020 0.0012 0.0005 -2.2E-04 4.7E-04 
709 500000 2 50000 10 5000 0.0308 0.0184 0.0139 0.0103 0.0046 -2.1E-04 1.3E-03 
710 500000 2 50000 10 10000 0.0231 O.OI19 0.0084 O.00bO 0.0026 -2.2E-04 9.9E-04 
711 500000 2 50000 10 20000 0.0174 0.0072 0.0047 0.0032 0.0014 -2.2E-04 6.9E-04 
712 500000 2 50000 10 50000 0.0127 0.0036 0.0020 0.0012 0.0005 -2.2E-04 3.7E-04 
713 500000 2 50000 12 5000 0.0269 0.0156 0.0118 0.0088 0.0040 -2.1E-04 1.0E-03 
714 500000 2 50000 12 10000 0.0212 0.0106 0.0076 0.0055 0.0024 -2.1E-04 7.8E-04 
715 500000 2 50000 12 20000 0.01 b6 0.0067 0.0044 0.0030 0.0013 -2.2E-04 5.5E-04 
71b 500000 2 50000 12 50000 0.0127 0.0036 0.0020 0.0012 0.0005 -2.2E-04 3.0E-04 
717 500000 2 50000 14 5000 0.0240 0.0133 0.0100 0.0075 0.0034 -2.0E-04 8.2E-04 
718 500000 2 50000 14 10000 0.0197 0.0095 0.0068 0.0049 0.0022 -2.1E-04 6.4E-04 
719 500000 2 50000 14 20000 0.01 b0 0.0063 0.0042 0.0029 0.0013 -2.1E-04 4.5E-04 
720 500000 2 50000 14 50000 0.0127 0.0036 0.0020 0.0013 0.0006 -2.2E-04 2.5E-04 
721 500000 2 75000 6 5000 0.0371 0.0240 0.0179 0.0130 0.0056 -1.7E-04 1.9E-03 
722 500000 2 75000 6 10000 0.0252 .0.0141 0.0099 0.0068 0.0029 -1.bE-04 1.4E-03 
723 500000 2 75000 6 20000 0.0171 0.0079 0.0051 0.0034 0.0014 -1.bE-04 1.0E-03 
724 500000 2 75000 6 50000 O.OIOb 0.0034 0.0020 0.0013 0.0005 -1.5E-04 5.7E-04 
725 500000 2 75000 8 5000 0.0301 0.0195 0.0149 O.OIII 0.0049 -1.4E-04 1.4E-03 
726 500000 2 75000 8 10000 0.0216 0.0122 0.0089 O.00b3 0.0027 -1.4E-04 1.1E-03 
727 500000 2 75000 8 20000 0.0154 0.0072 0.0048 0.0033 0.0014 -1.4E-04 7.bE-04 
728 500000 2 75000 8 50000 0.0103 0.0033 0.0020 0.0013 0.0005 -1.5E-04 4.4E-04 
729 500000 2 75000 10 5000 0.0251 0.0159 0.0123 0.0093 0.0042 -1.2E-04 1.0E-03 
730 500000 2 75000 10 10000 0.0190 0.0106 0.0078 0.0057 0.0025 -1.3E-04 8.1E-04 
731 500000 Z 75000 10 20000 0.0142 0.0065 0.0045 0.0031 0.0013 -1.4E-04 5.9E-04 
732 500000 2 75000 10 50000 0.0100 0.0032 0.0020 0.0013 0.0005 -1.5E-04 3.5E-04 
733 500000 2 75000 12 5000 0.0214 0.0130 0.0101 0.0077 0.0035 -1.2E-04 8.1E-04 
734 500000 2 75000 12 10000 0.0170 0.0092 0.0068 0.0050 0.0022 -1.3E-04 b.4E-04 
735 500000 2 75000 12 20000 0.0133 0.0060 0.0042 0.0029 0.0013 -1.4E-04 4.7E-04 
736 500000 2 75000 12 50000 0.0098 0.0031 0.0019 0.0013 0.0005 -1.4E-04 2.8E-04 
737 500000 2 75000 14 5000 0.0186 0.0108 0.0084 0.0064 0.0029 -1.2E-04 6.4E-04 
738 500000 2 75000 14 10000 0.0155 0.0080 0.0060 F 0.0044 0.0020 -1.3E-04 5.2E-04 
739 500000 2 75000 14 20000 0.0125 0.005 5 0.003 8 0.0027 _ 0.0012 -1.4E-04 3.8E-04 
740 500000 2 75000 14 50000 0.0097 0.0031 0.0019 0.0012 0.0005 -1.4E-04 2.2E-04 
741 500000 2 100000 6 5000 0.0335 0.0225 0.0172 0.0126 0.0055 -1.0E-04 l.bE-03 
_742 500000 2 100000 6 10000 0.0228 0.0135 0.0097 0.0068 0.0029 _ - I.1 E-04 1.2E-03 
743 500000 2 100000 6 20000 0.0154 0.0076 0.0051 0.0034 0.0014 -1.1E-04 9.0E-04 
744 500000 2 100000 6 50000 0.0094 0.0034 0.0020 0.0013 0.0005 -1.1E-04 5.3E-04 
745 500000 2 100000 8 5000 0.0266 0.0179 0.0139 0.0105 0.0047 -8.2E-OS 1.2E-03 
74b 500000 2 100000 8 10000 0.0192 0.0115 0.0085 0.0062 0.0027 -9.1E-OS 9.2E-04 
747 500000 2 100000 8 20000 0.013b O.00bB 0.0048 0.0033 0.0014 -9.8E-OS 6.8E-04 
748 500000 2 100000 8 50000 0.0089 0.0032 0.0020 0.0013 0.0006 -1.0E-04 4.1E-04 
749 500000 2 100000 10 5000 0.0217 0.0142 0.0112 0.0085 0.0039 -7.5E-OS 8.8E-04 
750 500000 2 100000 10 10000 0.0166 0.0097 0.0074 0.0054 0.0024 -8.5E-OS 7.0E-04 
76 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
751 500000 2 100000 10 20000 0.0123 0.0061 0.0044 0.0031 0.0013 -9.4E-OS 5.3E-04 
752 500000 2 100000 10 50000 0.0085 0.0031 0.0019 0.0013 0.0005 -1.0E-04 3.2E-04 
753 500000 2 100000 12 5000 0.0181 0.0114 0.0090 0.0069- 0.0032 -7.5E-OS 6.8E-04 
754 500000 2 100000 12 10000 0.0146 0.0083 0.0063 0.0047 0.0021 -8.4E-OS 5.5E-04 
755 500000 2 100000 12 20000 0.0113 0.0055 0.0040 0.0029 0.0013 -9.3E-OS 4.2E-04 





100000 14 5000 0.0155 0.0093 
~ 
0.0073 0.0056 0.0026 -7.7E-05 5.3E-04 
758 500000 2 100000 14 10000 
~ 





759 500000 2 100000 14 20000 
_ 
0.0106 0.0049 0.0036 0.0026 0.0012 -9.3E-OS 3.4E-04 
7b0 500000 2 100000 14 50000 0.0080 0.0028 0.0018 0.0012 0.0005 -1.0E-04 2.1E-04 
7bl 500000 
i 
2 125000 6 5000 0.0310 0.0214 0.01 b5 0.0123 0.0054 -6.3E-OS 1.4E-03 
7b2 500000 2 125000 6 10000 0.0212 
~ 
0.0130 0.0095 0.0068 0.0029 -7.0E-OS 1.1E-03 
7b3 500000 2 125000 b 20000 0.0143 0.0074 0.0051 0.0034 0.0014 -7.6E-OS 8.3E-04 
7b4 500000 2 125000 6 50000 0.0086 0.0033 
_ 
0.0020 0.0013 0.0006 -8.1E-OS 5.0E-04 
7b5 500000 2 125000 8 5000 0.0242 0.0167 0,0132 0.0100 0.0045 -4.7E-OS 1.0E-03 
7bb 500000 2 125000 8 10000 0.0175 0.0109 0.0082 0.0060 0.0027 -5.8E-OS 8.2E-04 
767 500000 2 125000 8 20000 0.0124 0.0066 0.0047 0.0033 0.0014 -6.7E-OS 6.2E-04 
7b8 500000 2 125000 8 50000 0.0080 0.0031 0.0020 0.0013 0.0006 -7.7E-OS 3.8E-04 
7b9 500000 2 125000 10 5000 0.0193 0.0130 0.0104 0.0079 0.0036 -4.4E-OS 7.7E-04 
770 500000 2 125000 10 10000 0.0149 0.0091 0.0070 0.0052 0.0023 -5.5E-05 6.2E-04 
771 500000 2 125000 10 20000 0.0111 0.0058 
.. 
0.0042 0.0030 0.0013 -6.5E-05 4.8E-04 
772 500000 2 125000 10 50000 0.0076 0.0029 0.0019 0.0013 0.0006 -7.6E-OS 3.0E-04 
773 500000 2 125000 12 5000 0.0159 0.0103 0.0082 0.0063 0.0029 -4.6E-OS 5.9E-04 
774 500000 2 125000 12 10000 0.0129 0.0076 0.0059 0.0044 0.0020 -5.5E-OS 4.9E-04 
775 500000 2 125000 12 20000 0.0101 0.0051 0.0038 0.0028 O.00I2 -6.5E-OS 3.7E-04 
77b 500000 2 125000 12 50000 0.0072 0.0027 0.0018 0.0013 0.0005 -7.6E-OS 2.4E-04 
777 500000 2 125000 14 5000 O.O134 0.0082 0.0065 0.0051 0.0023 -5.0E-OS 4.bE-04 
778 500000 2 125000 14 10000 0.0114 0.0064 0.0050 0.0038 0.0017 -5.7E-OS 3.9E-04 
779 500000 2 125000 14 20000 0.0093 0.0045 0.0034 0.0025 0.0011 -6.bE-05 3.0E-04 
780 500000 2 125000 14 50000 0.0070 0.0026 0.0017 0.0012 0.0005 -7.6E-OS 1.9E-04 
781 500000 2 150000 6 5000 0.0291 0.0205 0.01 b0 0.0120 0.0053 -3.4E-05 1.3E-03 
782 500000 2 150000 6 10000 0.0199 0.0126 0.0094 0.0067 0.0029 -4.4E-OS 1.0E-03 
783 500000 2 150000 6 20000 0.0134 0.0073 0.0051 0.0035 0.0014 -5.2E-OS 7.6E-04 
784 500000 2 150000 6 50000 0.0080 0.0033 0.0021 0.0013 0.040b -6.0E-05 4.8E-04 
785 500000 2 150000 8 5000 0.0223 0.0157 0.0125 0.0095 0.0043 -2.3E-OS 9.3E-04 
78b 
in 
500000 2 150000 8 10000 0.0163 0.0104 0.0080 0.0059 0.002b -3.5E-OS 7.5E-04 
787 500000 _____ 2 150000 
_ 
8 20000 0.0115 0.0064 0.0046 0.0033 
_ 
0.0014 -4.6E-OS 5.7E-04 
788 500000 2 150000 8 50000 0.0074 0.0030 0.0020 0.0013 0.0006 -5.7E-05 3.6E-04 
789 500000 2 150000 10 5000 0.0176 _~ 00121 0.0097 0.0075 0.0034 -2.3E-05 b.9E-04 
790 500000 2 150000 10 10000 0.0137 0.008b 0.0067 0.0050 0.0023 -3.4E-OS 5.6E-04 
791 500000 2 150000 10 20000 0.0102 _ 0.0056 0.0041 0.0030 0.0013 -4.5E-OS 4.4E-04 
792 500000 2 150000 10 50000 0.0069 0.0028 0.0019 0.0013 0.0006 -5.7E-OS 2.8E-04 
793 500000 2 150000 12 5000 0.0143 0.0094 0.0076 0.0058 0.0027 -2.7E-05 5.3E-04 
794 500000 2 150000 12 10000 _ 0.0117 0.0071 0.0056 0.0042 0.0019 -3.6E-OS 4.4E-04 
795 500000 2 150000 12 20000 0.0091 0.0049 0.0036 0.0027 0.0012 -4.bE-OS 3.4E-04 
79b 500000 2 150000 12 50000 0.0065 0.0026 0.0018 0.0013 0.0013 -5.7E-OS 2.2E-04 
797 500000 2 150000 14 5000 0.0119 0.0075 0.0060 0.0046 0.0022 -3.2E-OS 4.1E-04 
798 500000 2 150000 14 10000 0.0102 0.0059 0.0046 0.0035 0.001 b -3.9E-OS 3.5E-04 
799 500000 2 150000 14 20000 0.0083 0.0043 0.0032 0.0024 0.0011 -4.8E-05 2.7E-04 
800 500000 2 150000 14 50000 0.0062 0.0024 0.0017 0.0012 0.0005 -5.8E-OS 1.8E-04 
77 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
SO1 500000 4 50000 6 5000 0.0336 0.0252 0.0205 0.0166 0.0108 -2.7E-04 1.3E-03 
80Z 500000 4 50000 6 10000 0.0222 0.0149 0.0114 0.0087 0.0053 -2.5E-04 9.5E-04 
803 500000 4 - 50000 ~ 6 - 20000 0.0149 0.0086 0.0061 0.0044 . 0,4025 -2.3E-04 6.bE-04 
804 500000 4 50000 6 _ 50000 0.0092 
- 




0.0009 -2.0E-04 3.bE-04 
805 500000 4 50000 8 5000 0.0300 0.0225 0.0186 
_ 
0.0154 O.OI05 -2.5E-04 1.0E-03 
80b 500000 4 50000 8 10000 0.0204 0.0137 0.0106 0.0083 0.0052 -2.3E-04 7.7E-04 
807 500000 4 50000 8 20000 0.0141 0.0082 0.0058 0.0043 0.0025 -2.2E-04 5.4E-04 
SOS 500000 4 50000 8 50000 0.0092 0.0041 0.0025 0.0017 0.0009 -2.0E-04 3.0E-04 
809 500000 4 50000 10 5000 0.0271 0.0202 0.01 b9 0.0142 0.0100 -2.3E-04 8.4E-04 
810 500000 4 50000 10 10000 0.0189 0.0126 0.0099 0,0079 0.0051 -2.2E-04 6.3E-04 
811 500000 4 50000 10 20000 0.0135 0.0078 0.0056 0.0042 0.0025 -2.1E-04 4.5E-04 
812 500000 4 50000 10 50000 0.0092 0.0041 0.0025 0.0017 0.0010 -2.0E-04 2.4E-04 
813 500000 4 50000 12 5000 0.0247 0.0183 0.0154 0.0131 0.0094 -2.2E-04 7.0E-04 
814 500000 4 50000 12 10000 0.0177 0.0117 0.0092 0.0075 0.0050 -2.1E-04 5.3E-04 
815 500000 4 50000 12 20000 0.0130 0.0074 0.0054 0.0041 0.0025 -2.1E-04 3.7E-04 
816 500000 4 50000 12 .50000 0.0092 0.0041 0.0025 0.0017 0.0010 -2.0E-04 2.0E-04 
817 500000 4 50000 . 14 5000 0.0228 0.0167 0.0140 0.0120 0.0088 -2.1E-04 5.8E-04 
818 500000 4 50000 14 10000 0.01 b7 0.0 109 0.0087 0.0070 0.0048 -2.1E-04 4.4E-04 
819 500000 4 50000 14 20000 0.0 12b 0.0071 0.0052 0.0039 0.0025 -2.1E-04 3.1E-04 
820 500000 4 50000 14 50000 0.0092 0.0041 0.0025 0.0017 0.0010 -2.0E-04 1.7E-04 
821 500000 4 75000 6 5000 0.0306 0.0234 0.0195 0.0 161 0.0108 -2.1E-04 1.1E-03 
822 500000 4 75000 6 10000 0.0202 0.0140 0.0110 0.0086 0.0053 -2.0E-04 8.5E-04 
823 500000 4 75000 6 20000 0.0135 0.0081 0.0059 0.0044 0.0026 -1.8E-04 6.2E-04 
824 500000 4 75000 6 50000 0.0082 0.0038 0.0025 0.0017 0.0010 -l.bE-04 3.bE-04 
825 500000 4 75000 8 5000 0.02b8 0.0205 0.0174 0.0147 0.0104 -1.9E-04 8.7E-04 
826 500000 4 75000 8 10000 0.0182 0.012b 0.0 I O I 0.0081 0.0053 -1.5E-04 b.8E-04 
827 500000 4 75000 , 8 20000 0.0125 0.0075 0.0056 0.0043 0.0026 -1.7E-04 4.9E-04 
828 500000 4 75000 8 50000 0.0080 0.0037 0.0024 0.0017 O.00IO -l.bE-04 2.9E-04 
829 500000 4 75000 10 5000 0.0237 0.0182 0.0155 0.0133 0.0097 -1.7E-04 7.0E-04 
830 500000 4 75000 10 10000 0.01 b6 0.0114 0.0092 0.0076 0.0051 -1.7E-04 5.5E-04 
831 500000 4 75000 10 2ooao 0.0117 0.0070 0.0053 0.0041 0.0026 -l.bE-04 4.0E-04 
832 500000 4 75000 10 50000 0.0078 0.003b 0.0024 0.0017 0.0010 -l.bE-04 2.4E-04 
833 500000. 4 75000 12 5000 0.0213 0.0162 0.0139 0.0121 0.0090 -l.bE-04 5.7E-04 
834 500000 4 75000 12 10000 0.0153 0.0104 0.0085 0.0071 0.0049 - l .bE-04 4.5E-04 
835 500000 4 75000 12 20000 0.0111 0.0066 ~ 0.0050 0.0039 ~ 
_ 
0.0025 -l.bE-04 3.3E-04 
836 500000 4 75000 12 50000 0.0077 0.0035 0.0023 0.0017 0.0010 -l.bE-04 2.0E-04 
837 500000 4 75000 14 5000 0.0193 0.0145 0.0125 0.0109 0.0082 - l .bE-04 4.8E-04 
838 500000 4 75000 14 .10000 0.0142 0.009b 0.0078 _ O.00bb 0.0047 -l.bE-04 3.7E-04 
839 500000 4 
_ 





840 500000 4 75000 14 50000 0.0076 0.0035 0.0023 O.00I7 0.0010 -l.bE-04 l.bE-04 
841 500000 4 100000 6 5000 . 0.0285 0.0222 0.0188 0.0157 0.0108 -1.7E-04 9.9E-04 
842 500000 _ 4 100000 6 10000 0.0189 0.0133 0.0106 0.0085 0.0054 -1.bE-04 7.7E-04 
843 500000 4 100000 ~.~ 6 20000 0.012b 0.0078 0.0058 0.0044 0.0026 -1.5E-04 5.7E-04 
844 500000 4 100000 6 50000 
_ 
0.007b 0.003b 0.0024 0.0017 
_ 
0.0010 -1.4E-04 3.5E-04 
845 500000 4 100000 8 5000 0.0246 0.0192 0,01 b5 0.0142 0.0102 -1.5E-04 7.7E-04 
846 500000 4 100000 8 10000 0.0167 0.0118 0.0097 0.0079 0.0053 -1.4E-04 6.0E-04 
847 500000 4 100000 8 20000 0.0115 0.0071 0.0054 0.0042 0.0026 -1.4E-04 4.5E-04 
848 500000 4 100000 8 50000 O.Q072 0.0035 0.0024 0.0017 0.0010 -1.3E-04 2.8E-04 
849 500000 4 100000 10 5000 0.0216 _ 0.0168 0.0146 0.0127 0.0094 -1.4E-04 6.1E-04 
850 500000 4 100000 10 10000 0.0150 0.0106 0.0088 0.0073 0.0051 -1.3E-04 4.8E-04 
~s 
No. E(1) h(1) E(2) h(Z) E(3) DO D12 D18 D24 D36 et ec 
851 500000 4 100000 10 20000 0.0106 0.0065 0.0051 0.0040 0.0026 -1.3E-04 3.bE-04 





100000 12 5000 
~ 
0.0192 0.0148 0.0129 0.0113 0.0086 -1.3E-04 5.0E-04 
854 500000 4 100000 12 10000 0.0137 0.009b 0.0080 O.00bB 0.0048 -1.3E-04 3.9E-D4 
855 500000 4 100000 12 20000 0.0099 0.0060 0.0047 0.0038 0.0025 -1.3E-04 3.0E-04 
856 500000 4 100000 12 50000 0.0068 0.0032 0.0022 0.0017 0.0010 -1.3E-04 1.8E-04 
857 500000 4 100000 14 5000 0.0172 
j 









10000 0.0127 0.0087 0.0073 0.0062 0.0046 -1.3E-04 3.3E-04 
859 500000 4 1.00000 14 20000 0.0094 0.0056 0.0044 0.003b 0.0025 -1.3E-04 2.5E-04 
860 500000 4 100000 14 50000 O.00bb 0.0031 0.0022 0.001 b 0.0010 -1.3E-04 1.5E-04 
861 500000 4 125000 
i 
b 5000 0.0270 0.0213 0.0182 0.0154 0.0108 -1.4E-04 9.0E-04 
862 500000 4 125000 b 10000 0.0178 0.0128 0.0104 0.0084 0.0054 -1.3E-04 7.1E-04 
863 500000 4 125000 b 20000 0.0119 0.0075 0.0057 0.0044 0.002b -1.3E-04 5.4E-04 
864 500000 4 125000 b 50000 0.0071 0.0035 0.0024 0.0017 0.0010 -1.2E-04 3.3E-04 
865 500000 4 125000 8 5000 0.0230 0.0183 0.0159 0.0137 0.0101 -1.2E-04 6.9E-D4 
866 500000 4 125000 8 10000 0.0156 0.0113 0.0094 0.0078 0.0053 -1.2E-04 5.5E-04 
867 500000 4 125000 8 20000 0.0107 0.0068 0.0053 0.0042 0.0026 -1.2E-04 4.2E-04 
868 500000 4 125000 8 50000 0.0067 0.0033 0.0023 0.00 17 0.0010 -1.1E-04 2.bE-04 
869 500000 4 125000 10 5000 0.0200 0.0158 0.0139 0.0122 0.0092 -1.1E-04 5.4E-04 
870 500000 4 125000 10 10000 0.0140 0.0100 0.0084 0.0071 0.0051 -1.1E-04 4.4E-04 
871 500000 4 125000 10 20000 0.0098 0.0062 0.0049 0.0040 0.0026 -1.1E-04 3.3E-04 
872 500000 4 125000 10 50000 O.00b4 0.0032 0.0023 0.0017 0.0010 -1.1E-04 2.1E-04 
873 500000 4 125000 12 5000 0.0176 0.0138 0.0122 0.0108 0.0083 -1.0E-04 4.4E-04 
874 500000 4 125000 12 10000 0.0127 0.0090 0.0076 0.0065 0.0048 -1.1E-04 3.5E-04 
875 500000 4 125000 12 20000 0.0091 0.0057 
~. 
0.0046 0.0037 0.0025 -1.1E-04 2.7E-04 
876 500000 4 125000 12 50000 0.0062 0.0030 0.0022 0.001 b 0.0010 -1.1E-04 1.7E-04 
877 500000 4 125000 14 5000 0.0157 0.0121 0.0107 0.0095 0.0074 -1.0E-04 3.6E-04 
878 500000 4 125000 14 10000 0.011 b 0.0081 0.0069 O.00bO 0.0045 -1.0E-04 2.9E-04 
879 500000 4 125000 14 20000 0.0086 0.0053 0.0042 0.0035 0.0024 -1.1E-04 2.2E-04 
880 500000 4 125000 14 50000 0.0060 0.0029 0.0021. O.00ib 0.0010 -1.1E-04 1.4E-04 
881 500000 4 150000 6 5000 0.0257 0.0205 0.0177 0.0151 0.0107 -1.2E-04 8.3E-04 
882 500000 4 150000 6 10000 0.0170 0.0124 0.01 OZ 0.0083 0.0055 -1.1E-04 6.6E-04 
883 500000 4 150000 6 20000 0.0113 0.0073 0.0056 0.0044 0.0027 -1.1E-04 5.0E-04 
884 500000 4 150000 - b 50000 O.00b7 0.0034 0.0024 0.0017 , 0.0010 -1.0E-04 3.2E-04 _ 
885 500000 4 150000 8 5000 0.0218 0.0175 O.OI53 0.0134 0.0099 -9.9E-05 6.3E-04 
886 500000 4 150000 8 10000 0.0148 0.0109 0.0091 0.0076 0.0053 -9.9E-OS 5.1E-04 
887 500000 4 150000 8 20000 0.0101 0.0066 0.0052 0.0041 0.0027 -9.8E-OS 3.9E-04 
888 500000 4 150000 8 S0000 O.00b3 0.003? 0.0023 0.0017 O.00lO -9.bE-OS 2.5E-04 
889 500000 4 150000 10 5000 0.0188 0.0150 0.0133 0.0118. 0.0090 -9.0E-OS 4.9E-04 
890 500000 4 150000 10 10000 
.~ 
0.0131 0.009b 0.0082 0.0070 0.0050 -9.2E-OS 4.0E-04 
891 500000 4 150000 10 20000 0.0092 0.0059 0.0048 0.0039 0,0026 -9.3E-OS 3.1E-04 
892 500000 
~ 
4 150000 10 50000 0.0060 0.0030 0.0022 0.0017 0.0010 -9.4E-OS 2.0E-04 
893 500000 4 150000 12 5000 0.01 b5 0.0130 0.01 I b 0.0103 0.0080 -8.6E-05 4.0E-04 
894 500000 4 150000 12 10000 0.0118 0.0086 0.0074 0.00b4 0.0047 -8.8E-OS 3.2E-04 
895 500000 4 150000 12 20000 0.0085 0.0054 0.0044 0.0037 0.0025 -9.0E-OS 2.5E-04 
896 500000 4 150400 12 50000 0.0057 0.0029 0.0021 0.0016 0.0010 -9.2E-05 1.6E-04 
897 500000, 4 150000 14 5000 0.0145 0.0113 0.0101. 0.0090 0.0071 -8.4E-OS 3.3E-04 
898 500000 4 150000 14 10000 0.0108 0.0077 0.00b6 0.0058 0.0044 -8.7E-OS 2.6E-04 
899 500000 4 150000 14 20000 0.0079 0.0050 0.0041 0.0034 0.0024 -8.9E-OS 2.1E-04 
900 - 500000 - 4 - 150000 - 14 - 50000 0.0055 - ~ 0.0027 0.0020 0.001 b . 0.0010 -9.2E-OS 1.4E-04 
79 
No. E(1) h(1) E(2) h(2)~ E(3) DO D12 D18 D24 D36 et ec 
901 500000 6 50000 6 5000 0.02b7 0.0218 0.0189 0.0162 0.01 l B -2.0E-04 7.9E-04 
902 500000 6 50000 b 10000 0.0175 0.0132 0.0109 0.0089 0.0060 -1.9E-04 b.0E-04 
903 500000 6 50000 6 20000 0.0117 0.0078 0.0061 0.0047 0.0029 -1.7E-04 4.2E-04 
904 500000 6 50000 6 50000 0.0072 0.0039 0.0027 0.0019 0.0011 -1.5E-04 2.4E-04 
905 500000 6 
_ 
50000 8 5000 0.0246 0.0200 
_ 
0.0175 0.0152 _ 0.0113 -1.9E-04 6.7E-04 
906 500000 
_ 
b 50000 8 10000 0.0164 0.0123 0.0102 0.0085 0.0059 -1.7E-04 5.1E-04 
907 500000 b 50000 8 20000 0.0112 0.0075 0.0058 0.0046 0.0029 -l.bE-04 3.bE-04 
908 500000 6 ~ 50000 8 50000 0.0072 0.0039 0.0027 0.0019 0.0011 -1.5E-04 2.0E-04 
909 500000 b 50000 10 5000 0.0227 0.0185 0.0162 0.0142 0.0108 -1.8E-04 5.7E-04 
910 500000 b 50000 10 10000 0.0155 O.011b 
_ 
0.0096 0.0081 0.0057 -1.7E-04 4.3E-04 
911 500000 6 50000 10 20000 0.0108 0.0072 0.0056 0.0045 0.0029 - l .bE-04 3.1E-04 
912 500000 b 50000 10 50000 0.0073 0.0040 0.0028 0.0020 0.0012 -1.5E-04 1.7E-04 
913 500000 6 50000 12 5000 0.0211 0.0171 0.0150 ~ 0.0132 0.0102 -1.7E-04 4.9E-04 
914 500000 6 50000 12 10000 0.0147 0.0109 0.0091 0.0077 0.0055 -1.bE-04 3.7E-04 
915 500000 6 50000 12 20000 0.0105 O.00b9 0.0054 0.0043 0.0029 -1.5E-04 2.bE-04 
916 500000 b 50000 12 50000 0.0072 0.0039 0.0027 0.0019 
r 
0.0011 -1.5E-04 1.5E-04 
917 500000 b 50000 14 5000 0.0198 0.0159 0.0140 0.0123 0.0097 - l .bE-04 4.2E-04 
918 500000 b 50000 14 10000 0.0140 0.0103 0.0086 0.0073 0.0053 - l .bE-04 3.2E-04 
919 500000 6 50000 14 20000 0.0102 0.0067 - 0.0052 t 0.0042 0.0028 -1.5E-04 2.3E-04 
920 500000 b 50000 14 50000 0.0072 0.0039 0.0027 0.0019 0.0011 -1.5E-04 1.3E-04 
921 500000 6 75000 6 5000 0.0250 0.0206 0.0180 0.0156 0.0116 -1.7E-04 7.2E-04 
922 500000 b 75000 6 10000 0.0164 0.0125 0.0104 0.0087 0.0060 -1.bE-04 5.5E-04 
923 500000 b 75000 6 20000 0.0109 0.0074 0.0058 0.0046 0.0030 -1.4E-04 4.1E-04 
924 500000 6 75000 6 50000 0.0066 0.0037 0.002b 0.0019 0.0011 -1.3E-04 2.4E-04 
925 500000 b 75000 8 5000 0.0225 0.0186 O.Olb4 0.0144 0.0110 -1.5E-04 5.9E-04 
926 500000 b 75000 8 10000 0.0151 0.0115 0.0097 . 0.0082 0.0058 -1.4E-04 4.bE-04 
927 500000 6 75000 8 20000 0.0103 0.0070 0.0055 0.0044 0.0029 -1.4E-04 3.4E-04 
928 500000 b 75000 8 50000 0.0065 0.003b 0.002b 0.0019 0.0011 -1.3E-04 2.0E-04 
929 500000 b 75000 10 5000 0.0205 0.0168 0.0150 
r 
0.0133 0.0104 -1.4E-04 4.9E-04 
930 500000 b 75000 10 10000 0.0140 0.0106 0.0090 0.0077 0.0056 -1.4E-04 3.8E-04 
931 500000 6 75000 10 20000 0.0097 0.0066 0.0053 0.0043 0.0029 -1.3E-04 2.8E-04 
93Z 500000 6 75000 10 50000 0.0064 0.0035 0.0025 0.0019 0.0011 -1.2E-04 1.7E-04 
933 500000 6 75000 12 5000 0.0188 0.0154 0.0137 0.0123 0.0098 -1.4E-04 4.2E-04 
934 500000 6 75000 12 10000 0.0131 0.0098 0.0084 0.0072 0.0054 -1.3E-04 3.3E-04 
935 500000 6 75000 12 20000 0.0093 0.0062 0.0050 0.0041 0.0028 -1.3E-04 2.4E-04 
936 500000 b 75000 12 50000 0.0063 0.0034 0.0025 0.0018 0.0011 -1.2E-04 1.4E-04 
937 500000 b 75000 14 5000 0.0174 0.0141 0.0126 0.0113 0.0092 -1.3E-04 3.bE-04 
938 500000 b 75000 14 10000 0.0123 0.0092 0.0078 0.0068 0.0052 -1.3E-04 2.8E-04 
939 500000 6 75000 14 20000 . 0.0089 0.0059 0.0048 0.0039 0.0028 -1.3E-04 2.1E-04 
_ 940 500000 b 75000 14 50000 0.0062 0.0034 0.0024 0.0018 0.0011 -1.2E-04 1.2E-04 
941 500000 b 100000 b 5000 0.0237 0.019b 0.0173 0.0152 0.0115 -1.5E-04 6.bE-04 
942 500000 . 6 100000 6 10000 0.0156 0.0119 0.0101 ~ 0.0085 0.0060 -1.4E-04 ~ 5.2E-04 
943 500000 6 100000 6 20000 0.0103 0.0071 
~ 
0.0057 0.0046 0.0030 -1.2E-04 3.9E-04 
944 500000 6 100000 6 50000 O.00b2 0.0035 0.0025 0.0019 0.0011 -1.1E-04 2.4E-04 
945 500000 6 100000 8 5000 0.0211 0.0175 0.0156 0.0139 0.0108 -1.3E-04 5.3E-04 
946 500000 6 100000 8 10000 0.0141 0.0108 0.0093 0.0079 0.005 8 -1.2E-04 4.2E-04 
947 500000 b 100000 8 20000 0.0096 0.0066 0.0053 0.0043 0.0029 -1.2E-04 3.2E-04 
948 500000 6 100000 8 50000 0.0060 0.0034 0.0025 0.0019 0.0011 -1.1E-04 2.0E-D4 
949 5 00000 6 10 5 000 0.0190 0.015 7 0.0141 0.0127 0.0101 -1.2E-04 4.4E-04 
950 500000 
_100000.
6 100000 10 _ 10000 0.0130 0.0099 _ 0.0085 0.0074 0.0055 -1.2E-04 3.5E-04 
80 
No. E(1) h(1) E(2) h(Z) E(3) DO D12 D1.8 D24 Dab et ec 
951 500000 6 100000 10 20000 0.0090 0.0062 0.0050 0.0041 0.0029 -1.1E-04 2.bE-04 










0.0018 0.0011 -1.1E-04 l .bE-04 





954 500000 6 100000 12 10000 0.0120 0.0091 0.0079 0.0069 0.0053 - l . l E-04 2.9E-04 
955 500000 6 100000 12 20000 0.0085 0.0058 0.0047 0.0039 0.0028 -1.1E-04 2.2E-04 
95b 500000 b 100000 12 50000 0.0057 0.0031 0,0023 0.00 18 0.0011 - l .1 E-04 1.4E-04 
957 500000 b 100000 i 4 5000 0.0159 0.0130 0.0117 0.0 106 0.0087 -1.1E-04 3.1E-04 
958 500000 6 100000 14 10000 0.0113 0.0084 0.0073 O.00b4 0.0050 -1.1E-04 2.5E-04 
959 500000 6 100000 14 20000 0.0081 0.0054 0.0045 0.0037 0.0027 -1.1E-04 1.9E-04 
960 500000 b 100000 14 50000 0.0056 0.0031 0.0023 0.0017 0.0011 -1..0E-04 1.2E-04 
9b1 500000 6 125000 6 5000 0,022b 0.0189 0.0168 0.0148 0.0113 -1.3E-04 6.1E-04 
9b2 500000 6 125000 6 10000 0.0149 0.0115 0.0098 0.0083 0.0059 -1.2E-04 4.8E-04 
9b3 500000 b 125000 6 20000 0.0099 0.0069 O.00Sb 0.0045 0.0030 -1.1E-04 3.7E-04 
964 500000 6 125000 6 50000 0.0059 0.0034 0.0025 0.0019 0.0011 -9.9E-OS 2.3E-04 
965 500000 6 125000 8 5000 0.0200 0.0167 0.0150 0.0134 0.0106 -1.1E-04 4.9E-04 
9b6 500000 b 125000 8 10000 0.0134 
_ 
0.0104 0.0090 0.0077 0.0057 -1.1E-04 3.9E-04 
967 500000 6 125000 8 20000 0.0091 ~ O.00b3 0.0052 0.0043 0.0029 -1.0E-04 3.0E-04 
968 500000 b 125000 8 50000 0.0057 0.0032 ~ 0.0024 0.0018 0.0012 -9.5E-OS 1.9E-04 
9b9 500000 6 125000 10 5000 0.0179 0.0149 
r 
0.0135 0.0122 0.0098 -1.0E-04 4.0E-04 
970 500000 6 125000 10 10000 0.0122 0.0094 0.0082 0.0072 0.0054 -9.9E-OS 3.2E-04 
971 500000 6 125000 10 20000 0.0085 0.0058 0.0048 0.0040 0.0029 -9.bE-OS 2.5E-04 
972 500000 6 125000 10 50000 0.0055 0.0031 0.0023 O.00I8 0.0011 -9.3E-OS l.bE-04 
973 500000 b 125000 12 5000 0.0162 0.0134 0.0122 0.0111 0.0091 -9.bE-OS 3.3E-04 
974 500000 6 125000 12 10000 0.0113 0.0086 0.0075 O.00b6 0.0052 -9.5E-05 2.7E-04 
975 500000 6 125000 12 20000 0.0080 0.0054 0.0045 0.0038 0.0028 -9.3E-OS 2.1E-04 
976 500000 b 125000 12 50000 0.0053 0.0029 0.0022 0.0017 0.0011 -9.2E-05 1.3E-04 
977 500000 b 125000 14 5000 0.0148 0.0121 0.0110 0.0101 0.0084 -9.2E-OS 2.8E-04 
978 500000 b 125000 14 10000 0.0105 0.0079 O.00b9 0.0062 0.0049 -9.2E-05 2.2E-04 
979 500000 b 125000 14 20000 0.0075 0.0051 0.0042 0.0036 0.0027 -9.1E-05 1.7E-04 
980 500000 b 125000 14 50000 0.0051 0.0028 0.0021 0.0017 0.0011 -9.1E-OS 1.1E-04 
981 500000 . 6 150000 6 5000 0.0218 0.0183 0.0163 0.0145 0.0112 -1.1E-04 5.7E-04 
982 500000 b 150000 6 10000 0.0144 0.0112 0.0096 0.0082 0.0059 -1.1E-04 4.5E-04 
983 500000 b 150000 6 20000 0.0095 0.0067 0.0055 0.0045 0.0030 -9.8E-OS 3.5E-04 
984 500000 6 150000 6 50000 0.0057 0.0033 0.0025 
~ 
0.0019 0.0012 -8.9E-OS 2.3E-04 
985 500000 6 150000 8 5000 0.0191 0.01 b 1 0.0145 0.0131 0.0104 -9.7E-OS 4.5E-04 
98b 500000 6 . 150000 8 10000 0.0128 
_ 
0.0100 0.0087 0.0076 0.0057 -9.3E-OS 3.bE-04 
987 500000 6 1.50000 _ 8 20000 0.0087 0.0061 0.0051 0.0042 0.0029 -8.9E-OS 2.8E-04 
988 500000 6 150000 8 50000 0.0054 0.0031 0.0023 0.0018 0.0012 -8.5E-05 1.8E-04 
989 500000 6 _ 150000 10 5000 0.0170 0.0143 O.OI30 0.0118 0.009b -8.8E-05 3.7E-04 
990 500000 6 150000 10 10000. 0.011 b 0.0090 0.0079 0.0070 0.0054 -8.bE-OS 3.0E-04 
991 500000 b 150000 10 20000 0.0081 O.00Sb 0.0047 0.0040 0.0029 -8.5E-OS 2.3E-04 
992 ._. 500000 6 150000 10 50000 _ 0.0052 0.0029 0.0022 0.0018 0.0012 -8.2E-OS 1.5E-04 
993 500000 6 150000 12 5000 
~ 
0.0153 0.0128 0.0117 0.0107 0.0089 
, 
-8.3E-OS ~ 3.0E-04 
994 500000 6 150000 12 10000 0.0107 0.0082 0.0072 O.00b4 0.0051 -8.2E-DS ~ 2.4E-04 
995 500000 6 150000 12 20000 0.0075 0.0052 0.0044 0.0037 0.0028 -8.2E-OS 1.9E-04 
996 500000 b 150000 12 50000 - 0.0050 - 0.0028 0.0021 0.0017 0.0011 -8.1E-OS 1.3E-04 997 500000 b 150000 14 5000 0.0139 0.0115 0.0105 0.0097 0.0082 -8.0E-OS 2.5E-04 
998 500000 b 150000 14 10000 0.0099 0.0075 ~ 0.0067 0.0060 0.0048 -8.0E-OS 2.1E-04 
999 500000 6 _ 150000 14 20000 0.0071 0.0048 0.0041 0.0035 0.0026 -8.0E-OS l.bE-04 
1000 500000 b 150000 14 50000 0.0048 0.0027 0.0021 0.0016 0.0011. -8.0E-OS 1.1E-04 
81 
No. E(1) b{1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
1001 500000 8 50000 6 5000 0.0214 0.0181 0.0162 - 0.0144 0.0111 -1.5E-04 5.3E-04 
100Z 500000 8 50000 6 10000 - 0.0141 0.0111 0.0096 0.0082 
-



















500000 8 50000 I 6 50000 0.0059 _ 0.0035 0.0026 0.0020 0.0012 -1.1E-04 1.7E-04 
1005 500000 8 50000 8 5000 
_ 
0.0201 0.0169 0.0152 0.0136 - 0.0106 -1.4E-04 4.7E-04 
100b 500000 8 50000 8 ~ 10000 0.0134 0.0106 0.0091 
.. 







0.0092 0.0065 0.0054 0.0044 0.0030 -1.2E-04 2.5E-04 
1008 
~ 
500000 8 _ 50000 
_ 
_ 8 50000 0.0059 0.003 5 0.0026 0.0020 0.0012 -1.1E-04 1.4E-04 
1009 500000 8 50000 10 5000 0.0188 0.0158 0.0142 0.0128 0.0101 -1.3E-04 4.1E-04 
1010 500000 8 
_ 
50000 10 10000 0.0128 0.0100 0.0087 0.0075 O.00SS -1.2E-04 3.1E-04 
1011 500000 8 50000 10 - ~ 20000 0.0089 0.0063 0.0052 0.0043 0.0029 -1.2E-04 2.2E-04 





10 50000 0.0059 0.0035 0.0026 0.0020 0.0012 -1.1E-04 1.2E-04 
1013 
1 
500000 8 50000 
~ 
12 5000 0.0177 
r 
0.0148 0.0134 4.0120 
r 
0.0096 -1.3E-04 3.6E-04 
1014 500000 
1 
8 50000 1 Z 10000 0.0122 _ 0.0095 0.0082 0.0071 - 0.0054 -1.2E-04 2.7E-04 
1015 500000 8 50000 12 20000 0.0087 0.0061 
1 
0.0050 0.0041 0.0029 -1.1E-04 1.9E-04 
101b 500000 8 50000 1 12 50000 0.0059 0.0035 0.0026 0.0020 0.0012 -1.1E-04 1.1E-04 
1017 500000 8 50000 14 5000 0.0167 0.0139 0.0125 0.0113 0.0091 -1.2E-04 3.2E-04 
1018 500000 8 50000 14 10000 0.0117 0.0091 0.0079 0.0068 0.0052 -1.2E-04 2.4E-04 
1019 500000 8 50000 14 20000 0.0085 0.0059 0.0049 0.0040 0.0028 -1.1E-04 1.7E-04 
1020 500000 8 50000 14 50000 0.0059 0.0035 0.0026 0.0020 0.0012 -1.1E-04 9.6E-OS 
1021 500000 8 75000 6 5000 0.0203 0.0173 0.0155 0.0139 0.0109 -1.3E-04 5.0E-04 
1022 500000 8 75000 6 10000 0.0134 0.0106 0.0092 0.0079 0.0058 -1.2E-04 3.9E-04 
1023 500000 8 75000 6 20000 0.0090 0.0065 0,0053 
I 
0.0044 0.0030 -1.1E-04 2.9E-04 
1024 500000 8 75000 6 50000 0.0055 0.0033 0.0025 0.0019 0.0012 -9.5E-OS 1.7E-04 
1025 500000 8 75000 8 5000 0.0187 0.0159 0.0144 0.0129 0.0103 -1.2E-04 4.2E-04 
102b 500000 8 75000 8 10000 
r 
0.0126 0.0099 0.0086 0.0075 0.0056 -1.1E-04 3.3E-04 
1027 500000 8 75000 8 20000 0.0086 0.0061 0.0051 0.0042 0.0029 -1.0E-04 2.5E-04 
1028 500000 8 75000 8 50000 0.0054 0.0032 0.0024 0.0019 0.0012 -9.4E-OS 1.5E-04 
1029 500000 8 75000 10 5000 0.0173 0.0146 0.0133 0.0120 0.0097 -1.1E-04 3.7E-04 
1030 500000 8 75000 10 10000 0.0118 0.0093 0.0081 0.0071 0.0054 -1.1E-04 2.8E-04 
1031 500000 8 75000 10 20000 0.0082 0.005 8 0.0048 0.0040 0.0029 -1.0E-04 2.1E-04 
1032 500000 8 75000 10 50000 0.0054 0.0032 
1 
0.0024 0.0019 0.0012 -9.3E-OS 1.3E-04 
1033 5 00000 8 75 000 12 5 000 0.0 l 61 0.013 5 0.0122 0.0111 0.0091 -1.1E-04 3.2E-04 
1034 500000 8 75000 12 10000 0.0111 0.0087 0.0076 0.0067 0.0052 -1.0E-04 2.5E-04 
1035 500000 8 75000 12 20000 0.0079 0.0056 0.0046 0.0039 0,0028 -9.7E-OS 1.8E-04 
103b 
.~ 
500000 8 75000 12 50000 0.0053 0.0031 0.0024 0.0018 0.001 Z -9.2E-OS 1.1E-04 
1037 500000 8 75000 14 .5000 0.0150 0.0125 
1
0.0113 0.0103 0.0085 -1.0E-04 2.8E-04 
1038 500000 8 75000 14 10000 0.0106 0.0082 0.0072 0.0063 0.0049 -9.8E-OS 2.2E-04 
1039 500000 8 75000 14 20000 1 0.0076 0.0053 0.0044 0.0037 0.0027 -9.5E-OS 1.6E-04 
1040 500000 8 75000 14 50000 0.0052 .0.0031 0.0023 0.0018 0.0011 -9.2E-OS 9.5E-OS 
1041. 500000 8 100000 6 5000 0.0195 0.0166 0.01 SO 0.0135 0.0107 -1.ZE-04 4.6E-04 
1042 500000 , 8 100000 6 10000 0.0129 0.0102 0.0089 0.0078 0.0058 - l . I E-04 3.7E-04 
1043 500000 8 100000 6 20000 0.0086 0.0062 0.0052 0.0043 0.0030 -9.7E-OS 2.5E-04 
1044 500000 8 100000 6 50000 0.0053 0.0032 0.0024 0.0019 4.0012 -8.5E-OS 1.7E-04 
1045 500000 8 100000 8. 5000 0.0177 0.0151 0.0137 0.0124 0.0100 -1.0E-04 3.9E-04 
104b 500000 8 100000 8 10000 0.0119 0.0094 0.0083 0.0073 0.0055 -9.7E-OS 3.1E-04 
104`7 500000 8 100000 8 20000 0.0081 0.0058 0.0049 0.0041 0.0029 -9.1E-OS 2.3E-04 
1048 500000 8 100000 8 50000 0.0051 
_ 
0.0030 0.0023 0.0018 0.0012 -8.3E-OS ~ 1.5E-04 
1049 ~_ 
_ 
500000 8 100000 10 5000 0.0162 0.0137 0.0125 0.0114 0.0094 -9.6E-OS 3.3E-04 








D12 D18 D24 Dab et ec 
















1053 500000 8 100000 12 5000 0.0149 0.0125 0.0115 
~ 
0.0105 0.0087 -9.0E-OS 2.8E-04 
1054 500000 8 100000 12 10000 0.0104 0.0081 0.0072 0.0064 0.0050 -8.7E-OS 2.2E-04 
1055 500000 8 100000 12 20000 0.0073 0.0052 0.0044 0.0037 0.0027 -8.4E-OS 1.7E-04 
105b 500000 8 100000 12 50000 0.0049. 0.0029 0.0022 0.0017 0.0011 
f
-8.1E-OS 1.1E-04 
1057 500000 8 100000 14 5000 0.0138 0.0115 0.0105 0.009b 0.0081 -8.bE-OS 2.5E-04 
1058 500000 8 100000 14 10000 0.0098 0.0076 0.0067 O.00bO 0.0047 -8.5E-OS 1.9E-04 
1059 500000 8 100000 14 20000 0.0070 0.0049 0.0042 0.0035 0.0026 -8,3E-OS 1.5E-04 
lObO 500000 8 100000 14 50000 0.0048 0.0028 0.0022 0.0017 0.0011 -8.0E-OS 9.2E-OS 
1061 500000 8 125000 b 5000 0.0188 0.0160 0.014b 0.0131 0.0105 -1.0E-04 4.3E-04 
1062 500000 8 125000 6 10000 0.0124 ~ 0.0099 0.0087 0.0076 0.0057 -9.5E-05 3.5E-04 
1063 500000 8 125000 6 20000 0.0083 0.0060 0.0051 0.0042 0.0030 -8.7E-OS 2.7E-04 
1064 500000 8 125000 6 50000 0.0051 0.0030 0.0024 0.0018 0.0012 -7.7E-OS 1.7E-04 
lObS 500000 8 125000 8 5000 0.0169 0.0144 0.0132 0.0120 0.0098 -9.2E-OS 3.bE-04 
1066 500000 8 125000 8 10000 0.0114 0.0091 0.0080 0.0071 0.0054 -8.bE-OS 2.9E-04 
1067 500000 8 125000 8 20000 0.0078 0.0056 0.0047 0.0040 0.0029 -8.1E-05 2.2E-04 
1068 500000 8 125000 8 50000 0.0049 0.0029 0.0023 0.0018 0.0012 -7.5E-OS 1.4E-04 
lOb9 500000 8 125000 10 5000 0.0154 0.0130 0.0120 0,011.0 0.0091 -8.4E-OS 3.0E-04 
1070 500000 8 125000 10 10000 0.0105 0.0083 0.0074 0.0066 0.0052 -8.0E-OS 2.4E-04 
1071 500000 8 125000 10 20000 0.0073 0.0052 0.0044 0.0038 0.0028 -7.7E-OS 1.9E-04 
1072 500000 8 125000 10 50000 0.0047 0.0028 0.0022 0.0017 0.0012 -7.3E-OS 1'.2E-04 
1073 500000 ~ 8 125000 12 5000 0.0140 0.0118 0.0109 0.0100 0.0084 -7.9E-OS 2.bE-04 
1074 500000 8 125000 12 10000 0.0098 0.0077 0.0068 0.0061 0.0049 -7.bE-OS 2.1E-04 
1075 500000 8 125000 12 20000 0.0069 0.0049 0.0042 0.003b 0.0027 -7.4E-05 1.bE-04 
1076 500000 8 125000 12 50000 
_ 
0.0046 0.0027 0.0021 0.0017 0.0011 -7.2E-05 1.0E-04 
1077 500000 8 125000 14 5000 0.0129 0.0108 0.0099 0.0091 0.0077 -7.5E-05 2.2E-04 




0.0057 0.004b -7.4E-OS 1.8E-04 
1079 500000 8 125000 14 20000 
~ 
O.00b6 0.0046 0.0039 0.0034 0.0026 -7.3E-OS 1.4E-04 
1080 500000 8 125000 14 50000 0.0045 0.0026 0.0020 0.0016 0.0011 -7.1E-05 8.9E-OS 
1081 500000 8 150000 6 5000 0.0182 
~ 
0.0155 0.0142 0.0128 0.0103 -9.4E-OS 4.1E-04 
1082 500000 8 150000 6 10000 0.0121 0.0097 0.0085 0.0075 0.0057 -8.bE-05 3.3E-04 
1083 500000 8 150000 6 20000 0.0081 0.0059 0.0050 0.0042 0.0030 -7.9E-05 2.bE-04 
1084 500000 8 150000 6 50000 0.0049 0.0030 0.0023 0.0018 0.0012 -7.0E-05 1.7E-04 
1085 500000 8 150000 8 5000 0.0163 0.0139 0.0128 0.0117 0.009b -8.1E-05 3.4E-04 
108b 500000 8 150000 8 10000 0.0110 0.0088 0.0078 0.0069 0.0054 -7.7E-05 2.7E-04 
1087 500000 8 _ 150000 8 20000 0.0075 0.0054 0.004b 0.0039 0.0029 -7.3E-OS 2.1E-04 
1088 500000 8 150000 8 50000 0.0047 0.0028 0.0022 0.0018 ~ 0.0012 -6.7E-05 ~ 1.4E-04 
1089 500000 8 150000 10 5000 0.0147 0.0125 0.0115 ~ .0.0106 0.0088 -7.4E-OS 2.8E-04 
1090 500000 8 150000 10 10000 0.0101 0.0080 0.0071 O.00b4 0.0051 -7.1E-OS 2.3E-04 
1091 500000 8 150000 10 20000 
~ 
0.0070 0.0050 0.0043 0.0037 0.0028 -6.9E-OS 1.8E-04 
1092 500000 8 150000 10 50000 0.0045 0.0027 0.0021 0.0017 0.0012 -6.bE-OS 1.2E-04 
1093 500000 8 150000 12 5000 0.0134 0.0113 0.0104 0.0096 0.0081 -6.9E-05 2.4E-04 
1094 500000 
r 
8 150000 12 10000 0.0094 0.0073 0.0066 0.0059 0.0048 -6.8E-05 1.9E-04 
1095 500000 8 150000 12 20000 O.00b6 0.0047 0.0040 0.0035 0.0027 -6.bE-OS 1.5E-04 
1096 500000 8 150000 12 50000 0.0044 0.002b 0.0020 0.0017 0.0011 -6.4E-OS 9.9E-OS 
1097 500000 8 150000 14 5000 0.0122 0.0102 0.0094 0.0087 0.0074 -6.bE-OS 2.0E-04 
1098 500000 8 150000 14 10000 0.0087 0.0068 0.0061 0.0055 0.0045 -6.5E-OS l.bE-04 
1099 500000 8 150000 14 20000 0.0063 0.0044 0.0038 ~ 0.0033 0.0025 -b.5E-05 1.3E-04 
1100 500000 8 150000_ 14 _ 50000 0.0043 0.0025 0.0020 0.0016 
_ 
0.0011 -6.4E-OS 8.5E-OS 
83 
No. E(1) b(1) E(2) b(2) E(3) DO D1Z D18 D24 D36 et ec 
1101 500000 10 50000 b 5000 0.0178 0.0153 0.0140 0.0127 0.0102 -1.1E-04 3.8E-04 
1102 500000 10 50000 b 10000 0.011$ 0.0095 0.0084 
~ 
0.0074 0.005b -1.0E-04 3.0E-04 




0.0030 -9.2E-OS 2.2E-04 






0.0012 -8.0E-OS 1.3E-04 
1105 500000 10 50000 8 5000 0.01 b8 0.0144 0.0132 0.0120 0.0098 -1.1E-04 3.4E-04 
1106 500000 r 10 50000 8 10000 _ 0.0114 0.0091 0.0081 0.0071 0.0055 
I 
-9.7E-OS 2.bE-04 
1107 500000 10 50000 8 20000 0.0078 0.0057 
_ 
0.0048 0.0041 0.0029 -8.9E-OS 1.9E-04 






0.0031 0.0024 0.0019 0.0012 -8.0E-OS 1.1E-04 









1110 500000 10 50000 10 10000 0.0109 0.0087 0.0077 O.00b8 0.0053 -9.4E-OS 2.3E-04 
1111 500000 10 50000 10 20000 0.007b 
r 





10 50000 0.0050 
~ 
0.0031 0.0024 0.0019 0.0012 -8.0E-OS 9.bE-OS 
1113 500000 10 50000 i Z 
~ 
5000 0.0151 0.0129 0.0118 0.0108 0.0089 -9.7E-OS 2.8E-04 
1114 500000 10 I 50000 12 10000 0.0105 0.0083 0.0074 O.00bb 0.0051 -9.1E-OS 2.1E-04 
1115 500000 10 50000 12 20000 0.0074 0.0054 0.004b 0.0039 0.0028 -8.bE-OS 1.5E-04 
11.16 500000 10 50000 12 50000 0.0050 ~ 0.0031 0.0024 0.0019 ~ 0.0012 -8.0E-OS 8.5E-05 
1117 500000 10 50000 14 5000 0.0144 0.0122 0.0111 0.0102 0.0084 -9.4E-05 2.5E-04 
1118 500000 10 50000 14 10000 0.0101 0.0080 0.0071 O.00b3 0.0049 -8.9E-OS 1.9E-04 
1119 500000 10 50000 14 20000 0.0073 _ 0.0053 0.0045 0.0038 0.0027 -8.5E-OS 1.3E-04 
1120 500000 10 50000 14 50000 0.0050 I 0.0031 0.0025 0.0019 0.0012 -8.0E-OS 7.5E-OS 
1121 500000 10 75000 b 5000 0.0170 I 0.0147 0.0135 0.0123 0.0100 -1.0E-04 3.bE-04 
1122 500000 10 75000 b 10000 0.0114 0.0092 0.0081 0.0072 0.0055 -9.1E-05 2.8E-04 
1123 500000 10 75000 b 20000 0.0077 O.00Sb 0.0048 0.0041 0.0029 -8.2E-05 2.1E-04 
1124 500000 10 75000 b 50000 0.0048 0.0029 0.0023 0.0018 0.0012 -7.2E-OS 1.3E-04 
1125 500000 10 75000 8 5000 0.0159 0.0137 0.012b O.OI15 0.0095 -9.3E-OS 3.2E-04 
1126 500000 10 75000 8 10000 0.0108 0.008b 0.0077 O.00b8 0.0053 -8.bE-OS 2.5E-04 
1127 500000 10 75000 8 20000 0.0074 0.0054 0.004b 0.0039 0.0029 -7.9E-OS 1.9E-04 
1128 500000 10 75000 8 50000 0.0047 0.0029 0.0023 0.0018 0.0012 -7.1E-05 1.1E-04 
1129 500000 10 75000 10 5000 O.Oi49 0.0127 
r 
0.0117 0.0107 0.0089 -8.7E-OS 2.8E-04 
1130 500000 10 75000 10 10000 0.0102 0.0081 0.0073 O.00bS 0.0051 -8.1E-OS 2.2E-04 
1131 500000 10 75000 10 20000 0.0071 0.0052 0.0044 0.0038 0.0028 -7.bE-OS I.bE-04 
1132 500000 10 75000 10 50000 0.0047 0.0029 0.0023 0.0018 0.0012 -7.0E-OS 9.8E-OS 
1133 500000 10 75000 12 5000 0.0139 0.0118 0.0109 0.0100 0.0084 -8.3E-05 Z.SE-04 
1134 500000 I 0 75000 12 10000 0.0097 0.0077 O.00b9 O.00b 1 0.0049 -7.8E-OS 1.9E-04 
11.35 500000 10 75000 12 20000 O.00b9 
_ 
0.0050 0.0042 0.003b 0.4027 -7.4E-OS 1.4E-04 
1136 500000 10 75000 12 50000 0.004b ~ 0.0028 0.0022 0.0018 0.0012 -7.0E-OS 8.bE-OS 
1137 500000 10 75000 14 5000 0.0131 0.0110 0.0101 0.0093 0.0079 -7.9E-OS 2.2E-04 
1138 500000 10 75000 14 10000 0.0093 0.0073 0.0065 0.0058 0.0047 -7.bE-OS 1.7E-04 
1139 500000 10 75000 14 20000 0.0067 0.0048 0.0041 0.0035 0.002b -7.3E-OS 1.3E-04 
1140 500000 10 75000 14 50000 0.004b 0.0028 0.0022 0.0018 0.0012 -b.9E-OS 7.bE-OS 
1141 500000 10 100000 b 5000 0.01 b4 
_ 
0.0142 0.0130 0.0119 0.0098 -9.1E-OS 3.4E-04 
1142 5.00000 10 100000 b 10000 _ 0.0110 0.0089 0.0079 0.0070 0.0055 -8.3E-OS 2.7E-04 
1143 500000 10 100000 b 20000 0.0074 0.0055 0.0047 0.0040 0.0029 -7.5E-05 2.1E-04 
1144 500000 10 100000 b 50000 0.004b 0.0028 0.0023 0.0018 0.0012 -6.5E-OS 1.3E-04 
1145 500000 10 100000 8 5000 0.0152 I 0.0130 0.0120 
_ 
0.0111 0.0092 -8.2E-OS 3.0E-04 
1146 500000 10 100000 8 10000 0.0103 0.0083 0.0074 0.006b 0.0052 -7.6E-OS 2.3E-04 
1147 500000 , 10 100000 8 20000 _ 0.0071 r 0.0052 0.0044 0.0038 r 0.0028 -7.0E-OS 1.8E-04 
1148 500000 10 100000 8 50000 0.0045 _ 0.0028 0.0022 0.0018 0.0012 -b.4E-05 1.1E-04 
1149 500000 10 100000 10 5000 0.0140 _ 0.0120 0.0111 
_ 
0.0102 0.008b -7.bE-OS 2.bE-04 
1150 500000 10 100000 10 10000 0.0097 0.0077 O.00b9 O.00b2 0.0050 -7.2E-OS 2.0E-04 
84 
No. E(1) 6(1) E{2) b(2) E(3) DO D12 D18 D24 Dab et ec 
1151 500000 10 100000 10 20000 0.0068 0.0049 0.0042 r 0.0037 0.0027 -6.8E-05 1.5E-04 
1152 500000 10 100000 10 50000 0.0044 0.0027 0.0021 0.0017 0.0012 -6.3E-OS 9.8E-OS 




12 5000 0.0130 0.0110 0.0102 0.0094 0.0080 -7.2E-OS 2.3E-04 
1154 500000 10 100000 12 10000 0.0091 0.0072 0.0065 0.0058 0.0047 -b.9E-OS 1.8E-04 
1155 500000 10 100000 12 20000 0.0065 0.0047 0.0040 0.0035 0.0026 -6.5E-OS 1.4E-04 




12 50000 0.0043 0.0026 0.0021 0.0017 0.0011 -6.2E-OS 8.5E-OS 
1157 500000 10 100000 14 5000 0.0121 0.0102 0.0094 0.0087 0.0074 -6.9E-05 2.0E-04 
1158 500000 10 100000 14 10000 0.0086 0.0068 0.0061 0.0055 0.0045 -6.6E-OS 1.6E-04 
1159 500000 10 100000 14 20000 0.0062 0.0044 0.0038 0.0033 0.0025 -6.4E-05 1.2E-04 
1 l b0 500000 10 100000 14 50000 0.0043 0.0026 0.0020 0.0017 0.0011 -b. l E-OS 7.5E-05 
llbl 500000 10 125000 6 5000 0.0159 0.0137 0.0127 0.0116 0.0096 -8.2E-DS 3.2E-04 
llb2 500000 10 6 10000 0.0107 0.0086 0.0077 0.0069 0.0054 -7.5E-05 2.6E-04 
llb3 500000 10 
_125000 
125000 6 20000 0.0072 0.0053 0.0046 0.0039 0.0029 -6.8E-OS 2.0E-04 
llb4 500000 10 125000 6 50000 0.0045 0.0028 0.0022 0.0018 0.0012 -6.0E-OS 1.3E-04 
llb5 500000 10 125000 8 5000 0.0146 0.0125 0.0116 0.0107 0.0090 -7.4E-OS 2.8E-04 
l lbb 500000 ~ 10 125000 8 10000 r 0.0099 0.0080 0.0072 0.0064 0.0051 -6.8E-OS 2.2E-04 
llb7 500000 10 125000 8 20000 0.0068 0.0050 0.0043 0.0037 0.0028 -b.4E-05 1.7E-04 
l lb8 500000 10 125000 8 50000 0.0043 0.0026 0.0021 0.0017 0.0012 -5.8E-OS 1.1E-04 
llb9 500000 10 125000 10 5000 0.0134 0.0114 0.0106 0,0098 0.0083 -6.8E-OS 2,4E-04 
1170 500000 10 125000 10 10000 0.0093 0.0074 0.0067 0.0060 0.0048 -6.4E-OS 1.9E-04 
1171 500000 10 125000 10 20000 0.0065 0.0047 0.0041 0.0035 0.0027 -6.0E-OS 1.5E-04 
1172 s00000 10 125000 10 50000 0.0042 0.0026 0.0021 0.0017 0.0011 -5.6E-OS 9.6E-OS 
1173 500000 10 125000 12 5000 0.0123 0.0104 0.0097 0.0090 0.0077 -6.3E-OS 2.1E-04 
1174 500000 10 ,125000 12 10000 0.0087 0.0069 0.0062 ~ 0.0056 0.004b -6.1E-OS 1.7E-04 
1175 500000 10 125000 12 20000 0.0062 0.0044 0.0038 0.0434 0.0026 -5.8E-OS 1.3E-04 
117b 500000 10 125000 12 50000 0.0041 0.0025 0.0020 0.0016 0.0011 -5.6E-OS 8.3E-OS 
1177 500000 10 125000 14 5000 0.0114 0.0095 0.0089 0,0082 0.0071 -6.0E-OS 1.8E-04 
1178 500000 10 125000 14 10000 0.0082 0.0064 0.0058 0.0052 0.0043 -5.9E-05 1.5E-04 
1179 500000 10 125000 14 20000 0.0059 0.0042 0.0036 0.0032 0.0025 -5.7E-05 1.1E-04 
1180 500000 10 125000 14 50000 0.0040 0.0024 0.0019 0.0016 0.0011 -5.5E-OS 7.2E-OS 
1181 500000 10 150000 6 5000 0.0155 0.0134 0.0124 0.0114 0.0094 -7.5E-OS 3.1E-04 
1182 500000 10 150000 6 10000. 0.0104 0.0084 0.0076 0.0068 0.0053 -6.9E-05 2.5E-04 
1183 500000 10 150000 6 20000 0.0071 0.0052 0.0045 0.0039 0.0029 -6.3E-OS 1.9E-04 
1184 500000 10 150000 6 50000 0.0044 0.0027 0.0022 0.0018 0.0012 -5.5E-05 1.3E-04 
1185 500000 10 150000 8 5000 0.0141 0.0121 0.0112 0.0104 0.0087 -6.6E-OS 2.6E-04 
118b 500000 10 150000 8 10000 0.0096 ~ 0.0077 0.0070 0.0063 0.0050 -6.2E-OS 2.1E-04 
1187 500000 10 150000 8 20000 0.0066 0.0048 0.0042 0.0037 0.0028 -5.8E-OS 1.6E-04 
1188 500000 10 150000 8 50000 0.0042 0.0026 0.0021 0.0017 0.0012 -5.3E-OS I . l E-04 
1189 500000 10 150000 10 5000 0.0128 _ 0.0110 0.0102 0.0095 0.0081 -6.0E-OS 2.ZE-04 
1190 500000 10 150000 10 10000 0.0089 0.0071 0.0064 0.0058 0.0048 -5.8E-OS 1.8E-04 
1191 500000 10 150000 10 20000 0.0063 ~ 0.0045 
_ 
0.0039 0.0035 0.002b -5.5E-OS 1.4E-04 
1192 500000 10 1.50000 10 50000 0.0041 0.0025 0.0020 0.0016 0.0011 -5.1E-OS 9.3E-OS 
1193 500000. 10 150000 12 5000 
~ 
0.0118 0.0099 0.0093 0.0086 0.0074 -5.6E-OS 1.9E-04 
1194 500000 10 150000 12 10000 0.0083 0.006b 0.0060 0.0054 0.0045 -5.4E-05 1.bE-04 
1195 500000 10 150000 12 20000 0.0059 0.0042 0.0037 0.0033 0.0025 -5.3E-OS 1.2E-04 
1196 500000 10 150000 12 50000 0.0040 0.0024 ` 0.0019 0.0016 0.0011 -5.0E-OS 8.0E-05 
1197 500000 10 150000 14 5000 0.0108 0.0090 0.0084 0.0078 0.0068 -5.4E-OS 1.7E-04 
1198 500000 10 150000 14 10000 0.0078 0.0061 0.0055 0.0050 0.0042 -5.2E-OS 1.4E-04 
1199 500000 10 150000 14 20000 - 0.0057 ~ 0.0040 0.0035 0.0031 0.0024 -5.1E-OS 1.1E-04 
1200 - 500000 - 10 150000 - 14 - 50000 0.0039 - 0.0023 
-
0.0018 - 0.0015 0.0011 -5.0E-OS 7.0E-OS 
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No. E(1) ~h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
1201 500000 12 50000 6 5000 0.0151 0.0131 0.0121 0.0112 0.0093 -8.7E-05 2.9E-04 
1202 500000 12 50000 
_ 
6 10000 0.0102 0.0083 0.0074 O.00b7 0.0053 -7.8E-OS 2.2E-04 
1203 500000 12 50000 6 20000 0.0070 0.0052 0.0045 0.0039 0.0029 -7,0E-OS 1.7E-04 
1204 500000 I2 50000 6 50000 0.0045 0.0028 0.0023 0.0018 0.0012 -6.1E-OS 9.8E-OS 
1205 500000 12 50000 8 5000 0.0144 0.0124 0.0116 O.OI07 0.0089 -8.2E-OS 2.bE-04 
120b 500000 12 50000 8 10000 0.0098 0.0079 ~ 0.0072 O.00b4 0.0051 -7.5E-OS 2.0E-04 
1207 500000 12 50000 8 20000 0.0068 0.0050 0.0044 0.0038 0.0028 -6.8E-OS 1.5E-04 
1208 500000 12 50000 8 50000 0.0045 0.0028 0.0023 0.0018 0.0012 -6.1E-OS 8.bE-OS 
1209 500000 12 50000 10 5000 0.0138 0.0118 0.0110 0.0102 0.0085 -7.9E-OS 2.4E-04 
1210 500000 12 50000 10 10000 0.0095 0.0076 0.0069 0.0062 0.0050 -7.3E-OS 1.8E-04 
1211 500000 12 50000 10 20000 O.00b7 0.0049 0.0043 0.0037 0.0028 -6.7E-OS 1.3E-04 
1212 S00000 12 50000 10 50000 0.0045 0.0028 0.0023 0.0018 0.0012 -b.1 E-OS 7.bE-OS 
1213 500000 12 50000 12 5000 0.0132 0.0112 0.0104 0.0096 0.0081 -7.6E-OS 2.2E-04 
1214 500000 12 50000 12 10000 0.0092 0.0074 O.00bb 0.0060 0.0048 -7.1E-OS 1.7E-04 
1215 500000 12 50000 12 20000 0.0065 ~ 0.0048 0.0042 0.0036 0.0027 -b.bE-OS 1.2E-04 
121b 500000 12 50000 12 50000 0.0045 0.0028 0.0023 0.0018 0.0012 -6.1E-OS 6.8E-OS 
1217 500000 12 50000 14 5000 0.0125 0.0107 0.0099 0.0091 0.0077 -7.4E-OS 2.0E-04 
1218 500000 12 50000 14 10000 0.0089 0.0071 0.0064 0.0058 0.004b -6.9E-OS 1.5E-04 
1219 500000 12 50000 14 20000 O.00b4 0.0047 0.0041 0.0035 0.0027 -b.SE-OS 1.1E-04 
1220 500000 12 50000 14 50000 0.0045 0.0028 0.0023 0.0018 0.0012 -6.1E-OS b.lE-OS 
1221 500000 12 75000 b 5000 0.0146 0.0126 0.0117 0.0108 0.0091 -7.9E-OS 2.8E-04 
1222 500000 12 75000 b 10000 0.0098 0.0080 0.0072 O.00bS 0.0052 -7.1E-OS 2.2E-04 
1223 500000 12 75000 b 20000 0.0067 0.0050 0.0043 0.0038 0.0028 -b.4E-OS 1.7E-04 
1224 500000 12 75000 b 50000 0.0043 0.002b 0.0022 0.0018 0.0012 -5.5E-OS 1.0E-04 
1225 500000 12 75000 8 5000 0.0137 0.0118 0.0110 0.0102 0.008b -7.3E-OS 2.5E-04 
122b 500000 12 75000 8 ~ 10000 0.0094 
_ 
0.0076 0.0069 O.00b2 0.0050 -b.7E-OS 1.9E-04 
1227 500000 12 75000 8 20000 O.00bS 0.0048 0.0042 0.0036 0.0027 -b. l E-OS 1.5E-04 
1228 500000 12 75000 8 50000 0.0042 0.002b 0.0021 0.0017 0.0012 -5.5E-OS 9.0E-OS 
1229 500000 12 75000 10 5000 0.0130 0.0111 0.0103 0.009b 0.0081 -b.9E-OS 2.2E-04 
1230 500000 12 75000 10 10000 0.0090 0.0072 0.0065 0.0059 0.0048 -6.4E-OS 1.7E-04 
1231 500000 12 75000 10 20000 O.00b3 0.004b 0.0040 0.0035 0.0027 -5.9E-OS 1.3E-04 
1232 500000 12 75000 10 .50000 0.0042 0.002b 0.0021 0.0017 0.0012 -5.4E-OS 7.9E-OS 
1233 500000 12 75000 12 5000 0.0122 0.0104 0.0097 0.0090 0.0077 -b.6E-OS 2.0E-04 
1234 500000 12 75000 1 Z 10000 0.008b O.00b8 0.0062 0.0056 0.004b -b.2E-OS l .5E-04 
1235 500000 12 75000 12 20000 O.00b 1 0.0044 0.0039 0.0034 0.002b -5.8E-OS 1.2E-04 
123b 500000 12 75000 12 50000 0.0041 0.0025 0.0021 0.0017 0.0012 -5.4E-OS 7.0E-OS 
1237 500000 12 75000 14 5000 0.0115 0.0097 0.0090 0.0084 0.0072 -b.3E-OS 1.8E-04 
1238 500000 12 75000 14 10000 0.0082 0.0065 0.0059 0.0053 0.0044 -b.OE-OS 1.4E-04 
1239 500000 12 75000 14 20000 0,0060 0.0043 .0.0037 0.0033 0.0025 -5.7E-OS 1.0E-04 
1240 500000 12 75000 14 50000 0.0041 0.0025 0.0020 0.0017 0.0012 -5.3E-OS b.2E-OS 
1241 500000 12 100000 b 5000 0.0141 0.0122 0.0114 0.0105 0.0089 -7.2E-OS 2.6E-04 
1242 500000 12 100000 b 10000 0.009b 0.0078 0.0070 0.0064 0.0051 -6.5E-05 2. l E-04 
1243 500000 12 100000 b 20000 O.00b6 0.0048 0.0042 0.0037 0.0028 -5.8E-OS l.bE-04 
1244 500000 12 100000 b 50000 0.0042 0.002b 0.0021 0.0017 0.0012 -5.1E-OS 1.0E-04 
1245 500000 12 100000 8 5000 0.0132 0.0113 0.0106 _0.0098 0.0083 -b.bE-OS 2.3E-04 
124b 500000 12 100000 8 10000 0.0091 0.0073 0.0066 0.0060 0.0049 -6.0E-OS 1.8E-04 
1247 500000 12 100000 8 20000 O.00b3 0.004b 0.0040 0.0035 0.0027 -5.5E-OS 1.4E-04 
1248 500000 12 100000 8 50000 0.0041 0.0025 0.0020 0.0017 0.0012 -5.0E-OS 9.0E-OS 
1249 500000 12 100000 10 5000 0.0123 0.0105 0.0098 0.0091 0.0078 -6.1E-OS 2.1E-04 
1250 500000 12 100000 10 10000 0.0086 0.0069 0.0062 0.0057 0.0046 -5.7E-05 1.6E-04 
86 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
1251 500000 12 100000 10 20000 0.0060 0.0044 0.0039 0.0034 0.0026 -5.3E-OS 1.2E-04 
1252 500000 12 100000 10 50000 0.0040 0.0024 0.0020 0.0017 0.0011 -4.9E-OS 7.9E-OS 
1253 500000 12 100000 I2 5000 0.0115 0.0097 0.0091 0.0085 0.0073 -5.8E-OS 1.8E-04 
1254 500000 • I2 100000 - 12 ~ 10000 ~ 0.0081 - 0.0065 0.0059 0.0054 0.0044 -5.5E-OS 1.4E-04 
1255 500000 12 100000 _ 12 20000 0.0058 0.0042 
- 
0.0037 0.0033 0.0025 -5.2E-OS 1.1E-04 
1256 500000 12 100000 12 50000 0.0039 0.0024 0.0019 
_ 
0.001 b 0.0011 -4.8E-05 6.9E-OS 
1257 500000 12 100000 14 5000 0.0107 0.0090 0.0084 0.0078 0.0067 -5.5E-05 1.6E-04 
1258 500000 12 100000 14 10000 0.0077 0.0061 0.0055 0.0051 0.0042 -5.3E-OS 1.3E-04 
1259 500000 I2 100000 I4 20000 0.0056 0.0040 0.0035 0.0031 0.0024 -5.0E-OS 9.8E-OS 
1260 500000 12 100000 14 Sooao 0.0039 0.0023 0.0019 0.001 b 0.0011 -4.8E-OS 6.2E-OS 
1261 500000 12 125000 6 5000 0.0137 0.0119 0.011.1 O.OI03 0.0087 -b.6E-05 2.5E-04 
12b2 500000 12 125000 6 10000 0.0093 0.007b 0.0069 O.00b2 0.0050 -b.0E-05 2.0E-04 
1263 500000 12 125000 b 20000 0.0064 0.0047 0.0041 0.0036 0.0028 -5.4E-OS l.bE-04 
1264 500000 12 125000 b 50000 0.0041 0.0025 0.0020 0.0017 0.0012 -4.7E-OS 1.0E-04 
1265 500000 12 125000 8 5000 0.0127 0.0109 0.0102 0.0095 0.0081 -6.0E-OS 2.2E-04 
1266 500000 12 125000 8 10000 0.0088 0.0071 0.0064 0.0059 0.0048 -5.5E-OS 1.8E-04 
1267 500000 12 125000 8 20000 0.0061 0.0045 0.0039 0.0035 0.0027 -5.0E-OS 1.4E-04 
12b8 500000 12 125000 8 50000 0.0039 0.0024 0.0020 0.001b 0.0012 -4.5E-OS 8.9E-05 
1269 500000 12 125000 10 5000 0.0118 0.0100 0.0094 0.0088 0.0075 -5.5E-OS 1.9E-04 
1270 500000 12 125000 10 10000 0.0083 0.0066 0.0060 0.0055 0.0045 -5.1E-OS 1.5E-04 
1271 500000 12 125000 10 20000 0.0058 0.0042 0.0037 0.0033 0.0026 -4.8E-OS 1.2E-04 
1272 500000 12 125000 10 50000 0.0039 0.0023 0.0019 0.001 b 0.0011 -4.4E-OS 7.8E-OS 
1273 500000 12 125000 12 5000 0.0109 0.0092 0.008b 0.0080 0.0070 -5.1E-OS 1.7E-04 
1274 500000 12 125000 12 10000 0.0078 0.0062 O.00Sb 0.0051 0.0043 -4.9E-05 1.4E-04 
1275 500000 12 125000 12 20000 0.0056 0.0040 0.0035 0.0031 0.0025 -4.bE-OS 1.0E-04 
1276 500000 12 125000 12 50000 0.0038 0.0023 0.0019 0.00 l b 0.0011 -4.3E-OS b.8E-OS 
1277 500000 12 125000 14 5000 0.0101 
r 
0.0085 0.0079 0.0074 0.0064 -4.9E-05 1.5E-04 
1278 500000 12 125000 14 10000 0.0074 0.0058 0.0053 0.0048 0.0040 -4.7E-OS 1.2E-04 
1279 500000 12 125000 14 20000 0.0054 0.0038 0.0034 0.0030 0.0024 -4.5E-OS 9.3E-OS 
1280 500000 12 125000 14 50000 0.0037 0.0022 0.0018 0.0015 0.0011 -4.3E-OS 6.0E-OS 
1281 500000 12 150000 6 5000 0.0134 0.011 b 0.0108 0.0101 0.0085 -b. l E-OS 2.4E-04 
1282 500000 12 150000 b 10000 0.0091 0.0074 0.0067 O.00b 1 0.0050 -5.5E-OS 1.9E-04 
1283 500000 12 150000 b 20000 0.0063 0.0046 0.0041 0.0036 0.0027 -5.0E-OS 1.5E-04 
1284 500000 12 150000 b 50000 0.0040 0.0024 0.0020 . 0.0017 0.0012 -4.3E-OS 1.0E-04 
1285 500000 
_ 
12 150000 8 5000 0.0123 0.0 l Ob ~ 0.0099 
_ 
0.0092 0.0079 ~ -5.4E-OS ~ 2.1E-04 
1286 500000 _ 12 150000 8 10000 0.0085 O.00b9 O.00b3 0.0057 0.0047 -5.0E-OS 1.7E-04 
1287 500000 12 
_ 
150000 8 20000 0.0059 0.0043 0.0038 0.0034 0.002b -4.6E-OS 1.3E-04 
1288 500000 12 150000 8 50000 0.0039 0.0023 0.0019 0.001 b 0.0011 -4.2E-OS 8.8E-OS 
1289 500000 12 150000 10 5000 0.0113 0.009b 0.0090 0.0084 0.0073 -5.0E-OS 1.8E-04 
1290 500000 12 150000 10 10000 0.0080 . 0.0064 0.0058 0.0053 0.0044 -4.7E-OS 1.5E-04 
1291 500000 12 _ 150000 10 20000 0.0057 0.0041 0.0036 0.0032 0.0025 -4.4E-OS 1.1E-04 
1292 500000 12 150000 10 50000 0.0037 0.0022 0.0019 0.001 b 0.0011 ~ -4.0E-OS 7.6E-OS 
1293 500000 12 150000 12 5000 0.0104 0.0088 0.0082 0.0077 0.0067 -4.6E-05 1.6E-04 
1294 500000 12 150000 12 10000 0.0075 0.0059 0.0054 0.0050 0.0042 -4.4E-OS 1.3E-04 
1295 500000 12 150000 12 20000 0.0054 0.0039 0.0034 0.0030 0.0024 -4.2E-OS 1.0E-04 
1296 500000 12 150000 12 50000 0.0036 _ 0.0022 0.0018 0.0015 0.0011 -4.0E-OS b.bE-OS 
1297 500000 12 150000 14 5000 0.009b 0.0080 0.0075 0.0070 ~ 0.0061 -4.4E-OS 1.4E-04 
1298 500000 12 150000 _ 14 , 10000 0.0071 0.0055 0.0050 ~ 0.0046 0.0039 -4.2E-OS 1.1E-04 
_1 299 500000 12 150000 ~ 20000 0.0052 
_ 
0.003b 0.0032 0.0029 0.0023 -4. lE-OS 8.8E-OS 
1300 500000 12 150000 14 50000 0.0036 ' 0.0021 . 0.0017 0.0015 0.0011 -3.9E-OS 5.8E-OS 
87 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
1301 500000 14 50000 6 5000 0.0130 0.0113 0.0105 0.0098 0.0084 -6.9E-OS 2.3E-04 
1302 500000 14 50000 6 10000 0.0089 0.0072 0.0066 0.0060 0.0049 -6.2E-OS 1.8E-04 
1303 500000 14 50000 6 20000 0.0062 0.0046 0.0040 0.0036 0.0027 -5.5E-OS 1.3E-04 
1304 500000 14 50000 6 50000 0.0040 0.0025 0.0021 0.0017 0.0012 -4.8E-OS 
_ 
7.9E-OS 
1305 500000 14 50000 8 5000 ~ 0.0 125 0.0108 0.0101 0.0094 0.0081 -6.5E-OS 2.1E-04 
130b 500000 14 50000 8 10000 0.0087 0.0070 0.0064 0.0058 0.0048 -5.9E-05 1.6E-04 
1307 500000 14 50000 8 20000 0.0061 0.0045 0.0040 0.0035 0.0027 -5.4E-OS 1.2E-04 
1308 500000 14 50000 8 50000 0.0040 0.0025 0.0021 0.0017 0.0012 -4.8E-OS 7.0E-05 
1309 500000 14 50000 10 5000 0.0120 0.0103 0.0097 0.0090 0.0077 -6.3E-OS 1.9.E-04 
1310 500000 14 50000 10 10000 0.0084 0.0068 0.0062 0.0056 0.0046 -5.8E-OS 1.5E-04 
1311 500000 14 50000 10 20000 0.0060 0.0044 0.0039 0.0034 0.0026 -5.3E-OS 1.1E-04 
1312 S00000 14 50000 10 50000 0.0040 0.0025 0.0021 0.0017 0.0012 -4.8E-OS 6.2E-OS 
1313 500000 14 50000 12 5000 0.0115 0.0098 0.0092 0.0086 0.0074 -6.1E-OS 1.8E-04 
1314 500000 14 50000 12 10000 0.0082 0.0065 0.0060 0.0054 0.0045 -5.6E-OS 1.3E-04 
1315 500000 14 50000 12 20000 0.0059 0.0043 0.0038 0.0033 0.0026 -5.2E-OS 9.7E-OS 
131b 500000 14 50000 12 50000 0.0040 0.0025 0.0021 0.0017 0.0012 -4.8E-OS S.bE-OS 
1317 500000 14 50000 14 5000 0.0111 0.0094 0.0088 0.0082 0.0070 -5.9E-OS l.bE-04 
1318 500000 14 50000 14 10000 0.0079 0.0063 0.0058 0.0053 0.0043 -5.5E-OS 1.2E-04 
1319 500000 14 50000 14 20000 0.0058 0.0042 0.0037 0.0033 0.0025 -5.1E-OS 8.9E-OS 
1320 500000 14 50000 14 50000 0.0040 0.0025 0.0021 0.0017 0.0012 -4.8E-OS S.lE-OS 
1321 500000 14 75000 6 5000 0.012b 0.0109 0.0102 0.0095 0.0082 -6.3E-OS 2.2E-04 
1322 500000 14 75000 6 10000 0.0087 0.0070 0.0064 0.0059 0.0048 -5.6E-OS 1.7E-04 
1323 500000 14 75000 6 20000 0.0060 0.0044 0.0039 0.0035 0.0027 -5.1E-OS 1.3E-04 
1324 500000 14 75000 6 50000 0.0039 0.0024 0.0020 0.0017 0.0012 -4.4E-OS 8.3E-OS 
1325 500000 14 75000 8 5000 0.0120 0.0103 0.0097 0.0090 0.0078 -5.9E-OS 2.0E-04 
132b 500000 14 75000 8 10000 _ 0.0083 0.0067 0.0061 
_ 
0.0056 0.0046 -5.4E-OS 1.6E-04 
1327 500000 14 75000 8 20000 0.0059 0.0043 0.0038 0.0034 0.0026 -4.9E-OS 1.2E-04 
1328 500000 14 75000 8 50000 0.0039 0.0024 0.0020 0.0017 0.0012 -4.3E-OS 7.3E-OS 
1329 500000 14 75000 10 5000 O.OI14 0.0097 0.0091 0.0085 0.0073 -5.6E-OS 1.8E-04 




0.0059 0.0054 0.0044 -5.1E-OS 1.4E-04 
1331 500000 14 75000 
~ 
10 20000 0.0057 0.0041 0.0037 0.0033 0.0025 -4.7E-OS 1.1E-04 
1332 500000 14 75000 10 50000 0.0038 0.0023 0.0019 0.0016 0.0012 -4.3E-OS 6.5E-OS 
i 
1333 500000 14 75000 12 5000 
r 
0.0108 - 0.0091 - 0.0086 0.0080 0.0069 -5.3E-OS 1.6E-04 
1334 a 500000 14 75000 12 10000 0.0077 0.0061 0.0056 0.0051 0.0043 -4.9E-OS 1.3E-04 
1335 500000 14 75000 12 20000 0,0055 0.0040 0.0035 0.0032 0.0025 -4.6E-OS 9.5E-OS 
133b 500000 14 75000 12 50000 0.0038 0.0023 0.0019 0.0016 4.0011 -4.2E-05 5.8E-OS 
1337 500000 14 75000 14 5000 0.0102 0.0086 0.0080 0.0075 0.0065 -5.1E-OS 1.5E-04 




0.0053 0.0049 0.0041 -4.8E-05 1.2E-04 
1339 500000 14 75000 14 20000 0.0054 0.0039 0.0034 0.0031 0.0024 -4.5E-OS 8.6E-OS 
1340 500000 14 75000 14 50000 0.0038 0.0023 0.0019 0.0016 0.0011 -4.2E-05 5.2E-OS 
1341 500000 14 100000 6 5000 0.0123 0.0106 0.0099 0.0093 0.0080 -5.8E-05 2.1E-04 
1342 500000 14 100000 6 10000 0.0085 0.0068 0.0063 0.0057 0.0047 -5.2E-OS 1.7E-04 
1343 500000 14 100000 6 20000 0.0059 0.0043 0.0038 0.0034 0.0027 -4.7E-OS 1.3E-04 
1344 500000 14 100000 6 50000 0.0038 0.0023 0.0019 0.0016 0.0012 -4.0E-OS 8.4E-OS 




0.0087 0.0075 -5.3E-OS 1.9E-04 
1346 500000 14 100000 8 10000 - 0.0081 0.0065 
f 
0.0060 0.0055 0.0045 -4.9E-OS 1.5E-04 
1347 500000 14 100000 
. 
$ 20000 0.0057 0.0041 0.0037 0.0033 0.0026 -4.4E-OS 1.1E-04 
1348 500000 14 100000 8 50000 0.0037 0.0023 0.0019 0.0016 0.0011 -3.9E-05 7.4E-OS 
1349 500000 14 100000 10 5000 0.0109 0.0092 0.008? 0.0081 0.0070 -5.0E-OS 1.7E-04 
1350 500000 14 100000 10 10000 0.0077 0.0061 0.0056 0.0052 0.0043 -4.6E-OS 1.3E-04 
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No. E(1) h(l) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
1351 500000 14 100000 10 20000 0.0055 0.0040 0.0035 0.0031 0.0025 -4.3E-05 1.0E-04 
1352 500000 14 100000 10 50000 0.0037 0.0022 0.0019 O.00Ib 0.0011 -3.9E-OS b.5E-OS 
1353 500000 14 100000 12 5000 0.0102 0.008b 0.0081 0.007b O.00bb -4.7E-OS 1.5E-04 
1354 500000 14 . 100000 12 10000 0.0073 0.0058 0.0053 0.0049 0.0041 
_ 
-4.4E-OS ~ 1.2E-04 
1355 500000 14 ` 100000 12 20000 _ 0.0053 0.003 8 0.0034 0.0030 0.0024 
_ 
-4.1E-OS 9.1E-OS 
1356 500000 14 100000 12 50000 0.003b 0.0022 0.0018 0.0015 0.0011 -3.8E-OS 5.8E-OS 
1357 500000 14 + 100000 14 5000 0.0095 0.0080 0.0075 0.0070 O.00b 1 -4.5E-OS 1.4E-04 
1358 500000 14 100000 ~ 14 10000 0.0070 i 0.0055 0.00.50 0.004b 0.0039 -4.3E-OS 1.1E-04 
1359 500000 14 100000 14 
, 
20000 0.0051 0.0037 0.0032 0.0029 0.0023 -4.0E-OS 8.2E-OS 
1360 500000 ~ 14 100000 14 50000 0.003b 0.0021 0.0018 0.0015 0.0011 -3.8E-OS 5.2E-OS 
1361 500000 14 125000 b 5000 0.0120 0.0103 0.0097 0.0091 0.0078 -5.4E-OS 2.0E-04 
1362 500000 14 125000 b _ 10000 0.0083 O.00b7 ~ O.00b 1 O.00Sb 0.0047 -4.8E-OS 1.bE-04 
1363 500000 14 125000 b 20000 0.0058 0.0042 
~ 
0.0038 0.0034 0.002b -4.3E-OS 1.3E-04 
1364 500000 14 125000 b 50000 0.0037 0.0023 0.0019 O.00Ib 0.0011 -3.7E-OS 8.4E-OS 
1365 500000 14 125000 8 
~ 




0.0073 -4.9E-OS 1.8E-04 
1366 500000 14 125000 8 10000 0.0079 O.00b3 0.0058 0.0053 0.0044 -4.5E-OS 1.4E-04 
1367 500000 14 125000 8 20000 0.0055 0.0040 0.003b 0.0032 0.0025 -4.1E-05 1.1E-04 
1368 500000 14 125000 8 50000 0.003b 0.0022 0.0018 O.00Ib 0.0011 -3.bE-OS 7.3E-OS 
1369 500000 14 125000 10 5000 0.0104 0.0088 0.0083 0.0078 O.00b8 -4.5E-OS 1.bE-04 
1370 500000 14 125000 10 10000 0.0074 0.0059 0.0054 0.0050 0.0042 -4.2E-OS 1.3E-04 
1371 500000 14 125000 10 20000 0.0053 0.0038 0.0034 0.0031 0.0024 -3.9E-OS 9.8E-OS 
1372 500000 14 125000 10 50000 0.003b 0.0021 0.0018 0.0015 0.0011 -3.5E-OS b.4E-OS 
1373 500000 14 125000 12 5000 0.0097 0.0081 0.007b ~ 0.0072 O.00b3 -4.2E-OS 1.4E-04 
1374 500000 14 125000 12 10000 0.0071 0.0055 0.0051 0.0047 0.0040 -4.0E-OS 1.1E-04 
1375 500000 , 14 125000 12 20000 0.0051 0.003b 0.0033 0.0029 0.0023 -3.7E-OS 8.7E-OS 
1376 500000 14 125000 12 50000 0.0035 0.0021 0.0017 0.0015 0.0011 -3.5E-OS 5.7E-OS 
1377 500000 14 125000 14 5000 0.0090 0.0075 0.0070 O.00bb 0.0058 -4.0E-OS 1.3E-04 
1378 500000 14 125000 14 10000 0.0067 0.0052 0.0048 0.0044 0.0037 -3.8E-OS 1.0E-04 
1379 500000 14 125000 14 20000 0.0049 0.0035 0.0031 0.0028 0.0022 -3.bE-OS 7.8E-OS 
1380 500000 14 125000 14 50000 0.0034 0.0020 0.0017 0.0014 0.0011 -3.4E-OS S.lE-OS 
1381 500000 14 150000 b 5000 0.0117 0.0101 0.0095 0.0089 0.0077 -5.0E-OS 1.9E-04 
1382 500000 14 150000 b 10000 0.0081 O.00bb O.00bO 0.0055 0.004b -4.5E-OS l.bE-04 
1383 500000 14 150000 b 20000 0.0057 0.0041 0.0037 0.0033 0.002b -4.0E-OS 1.2E-04 
1384 500000 14 
~ 
150000 b 50000 0.0037 0.0022 0.0019 O,OOIb 0.0011 -3.5E-05 8.3E-OS 




0.0082 0.0071 -4.5E-OS 1.7E-04 
1386 500000 14 150000 8 10000 0.0077 
_ 
O.00bI O.00Sb ~ 0.0052 0.0043 -4.1E-OS 1.4E-04 
1387 500000 14 150000 8 20000 0.0054 0.0039 0.0035 0.0031 0.0025 -3.7E-OS 1.1E-04 
1388 500000 14 150000 8 50000 0.003b 0.0021 0.0018 0.0015 0.0011 -3.3E-OS 7.2E-OS 
1389 500000 14 150000 10 5000 0.0100 0.0085 0.0080 0.0075 O.00bb -4.1E-OS 1.5E-04 
1390 500000 14 150000 10 10000 0.0072 
~ 
0.0057 0.0053 0.0049 0.0041 -3.8E-OS 1.2E-04 
1391 500000 14 150000 10 20000 0.0052 0.0037 0.0033 0.0030 0.0024 -3.5E-05 9.4E-OS 
1392 500000 _ 14 150000. 10 50000 0.0035 0.0021 0.0017 0.001 S 0.0011 -3.2E-OS b.3E-05 
1393 500000 14 150000 12 5000 0.0093 0.0078 0.0073 O.00b9 0.00b0 -3.8E-OS 1.3E-04 
1394 500000 14 150000 12 10000 O.00bB 0.0053 0.0049 0.0045 0.0038 -3.bE-OS 1.1E-04 
1395 500000 14 150000 12 20000 0.0050 _ 0.0035 0.0031 0.0028 0.0023 -3.4E-OS 8.4E-OS 
1396 500000 14 i 50000 12 50000 0.0034 0.0020 0.0017 0.0014 0.0011 -3.2E-OS 5.6E-OS 
1397 500000 14 150000 14 5000 0.008b 0.0071 O.00b7 O.00b3 0.0055 -3.bE-OS 1.2E-04 
1398 500000 14 150000 14 10000 O.00b4 0.0050 0.004b 0.0042 0.003b -3.5E-OS 9.bE-OS 
1399 500000 14 150000 14 20000 0.0048 0.0033 0.0030 0.0027 0.0022 -3.3E-OS 7.5E-OS 




No. E(1} h(1)̀ E(2) h(2). E(3) ~ DO D12 D18 ~ D24 D36 et ec 
1401 1000000 2 
, 
50000 6 _ 5000 0.0446 
~ 
0.0303 0.0237 0.0186 0.0119 -2.7E-04 2.0E-03 




0.0094 0.0057 -2.5E-04 1.5E-03 
1403 1000000 
r 











1404 1000000 2 50000 6 50000 0.0121 0.0042 0.0025 .~ 0.0017 0.0011 -2.0E-04 5.3E-04 
1405 1000000 2 50000 8 5000 0.0387 0.0267 0.0215 0.0175 0.0118 -2.3E-04 1.5E-03 
1406 1000000 2 50000 8 10000 0.02b3 0.0157 0.0118 0.0091 0.0058 -2.2E-04 1.1E-03 
1407 1000000 2 50000 
_ 
8 20000 0.0183 0.0090 0.0062 0.0046 0.0028 -2.1E-04 7.9E-04 
1408 1000000 2 50000 8 50000 0.0121 0.0042 0.0025 0.0018 0.0011 -2.0E-04 4.3E-04 
1409 1000000 2 50000 10 5000 0.0344 _ 0.023 8 0.0195 0.01 b3 0.0115 -2.1E-04 1.2E-03 
1410 1000000 2 50000 10 10000 0.0241 0.0144 0.0110 0.0087 0.0058 -2.1E-04 8.9E-04 
1411 1000000 2 50000 10 20000 0.0174 0.0085 0.0060 0.0045 0.0028 -2.0E-04 6.3E-04 
1412 1000000 2 50000 10 50000 0.0121 0.0042 0.0025 0.0018 0.0011 -2.0E-04 3.4E-04 
1413 1000000 2 50000 12 5000 0.0312 0.0214 0.0178 0.0151 0.0110 -2.0E-04 9.4E-04 
1414 1000000 2 50000 12 10000 0.0225 0.0133 0.0103 0.0083 0.0057 -2.0E-04 7.2E-04 
1415 1000000 2 50000 12 20000 0.01 b7 0.0081 0.0057 0.0044 0.0028 -2.0E-04 5.1E-04 
1416 1000000 2 50000 12 50000 0.0121 0.0042 0.0025 0.0018 0.0011 -2.0E-04 2.8E-04 
1417 1000000 2 50000 14 5000 0.0287 0.0195 0.0163 O.OI40 0.0105 -2.0E-04 7.bE-04 
1418 1000000 2 50000 14 10000 0.0212 0.0123 0.0097 0.0079 0.0055 -2.0E-04 5.9E-04 
1419 1000000 2 50000 14 20000 0.0161 0.0077 0.0055 0.0043 0.0028 -2.0E-04 4.2E-04 
1420 1000000 2 50000 14 50000 0.0121 0.0042 0.0025 0.0018 0.0011 -2.0E-04 2.3E-04 
1421 1000000 2 75000 6 5000 0.0397 r 0.0283 0.0227 0.0183 0.0121 -1.9E-04 1.7E-D3 
1422 1000000 2 75000 6 10000 0.0260 0.0163 0.0123 0.0094 0.0058 -1.8E-04 1.3E-03 
1423 1000000 2 75000 6 20000 0.0172 0.0091 0.0064 0.0047 0.0028 -1.7E-04 9.1E-04 
1424 1000000 2 75000 6 50000 0.0104 0.0040 0.0025 0.0018 0.0011 -1.5E-04 5.2E-04 
1425 1000000 2 75000 8 5000 0.0337 0.0244 0.0203 0.01 b9 0.0118 - l .bE-04 1.2E-03 
1426 1000000 2 75000 8 10000 0.0228 0.0145 0.0113 0.0090 0.0059 - l .bE-04 9.bE-04 
1427 1000000 2 75000 8 20000 0.0157 0.0084 0.0061 0.0046 0.0028 -1.5E-04 7.0E-04 
1428 1000000 2 75000 8 50000 0.0 101 0.0039 0.0025 0,0018 0.0011 -1.4E-04 4.1E-04 
1429 1000000 2 75000 10 5000 0.0295 0.0214 0.0181 0.0155 0.0114 -1.5E-04 9.5E-04 
1430 1000000 2 75000 10 10000 0.0205 0.0131 0.0104 0.0085 0.0058 -1.5E-04 7.4E-04 
1431 1000000 2 75000 10 20000 0.0146 0.0078 0.0058 0.0045 0.0029 -1.4E-04 5.5E-04 
1432 1000000 2 75000 10 50000 0.0098 0.0038 0.0025 0.0018 0.0011 -1.4E-04 3.2E-04 
1433 1000000 2 75000 12 5000 0.0264 0.0190 0.0163 0.0142 0.0108 -1.4E-04 7.5E-04 
1434 1000004 2 75000 12 10000 0.0188 0.0119 0.009b 0.0080 0.0057 -1.4E-04 5.9E-04 
1435 1000000 2 75000 12 20000 0.0138 0.0072 0.0055 0.0043 0.0028 -1.4E-04 4.4E-04 
1436 1000000 2 75000 12 50000 0.0097 0.0037 0.0024 0.0018 0.0011 -1.4E-04 2.bE-04 
1437 1000000 2 75000 14 5000 0.0240 0.0171 0.0148 0.0131 0.0102 -1.3E-04 6.0E-04 
1438 1000000 2 75000 14 10000 0.0175 0.0109 0.0089 0.0075 0.0055 -1.4E-04 4.8E-04 
1439 1000000 2 75000 14 20000 0.0131 0.0068 0.0052 0.0042 0.0028 -1.4E-04 3.bE-04 
1440 1000000 2 75000 14 50000 0.0095 0.0036 0.0024 0.0018 0.0011 -1.4E-04 2.1E-04 
1441 1000000 2 100000 6 5000 0.03b4 ~ 0.0268 0.0220 0.0180 0,0121 -1.4E-04 1.4E-03 
1442 1000000 2 100000 6 10000 0.0239 0.0156 0.0120 0.0094 0.0059 -1.4E-04 1.1E-03 
1443 1000000 2 100000 6 20000 0.0157 0.0088 O.00b3 ` 0.0047 0.0028 -1.3E-04 8.2E-04 
1444 1000000 2 100000 6 50000 0.0093 0.0039 0.0025 0.0018 0.0011 -1.2E-04 4.9E-04 
1445 1000000 2 100000 8 5000 0.030b 0.0229 0.0194 0.0164 0.0118 -1.2E-04 1.1E-03 
1446 1000000 2 100000 8 10000 0.0206 0.0137 0.0110 0.0089 0.0059 -1.2E-04 8.3E-04 
1447 1000000 2 100000 8 20000 0.0141 0.0080 O.00bO 0.0046 0.0029 -1.2E-04 6.3E-04 
1448 1000000 2 100000 8 50000 0.0089 0.003 7 0.0025 0.0018 0.0011 -1.1E-04 3.8E-04 
1449 1000000 2 100.000 10 5000 _ 0.02b5 0.0199 0.0172 0.0149 0.0112 -1. l E-04 8.0E-04 
1450 1000000 2 100000 10 10000 0.0183 0.0122 0.0100 0.0083 0.0058 -1.1E-04 6.4E-04 
90 
No. E(1) h(1) E(2) h(2) E(3) D4 D12 D18 D24 Dab et ec 
1451 1000000 2 100000 10 20000 
• 
0.0129 0.0073 0.0056 0.0044 0.0029 -1.1E-04 4.9E-04 
1452 1000000 2 100000 I 0 50000 0.0085 0.0036 0.0024 0.0018 0.0011 -1.1E-04 3.0E-04 
1453 1000000 2 100000 12 5000 0.0235 0.0176 0,0154 0.0136 0,0105 -1.0E-04 6.3E-04 
1454 1000000 2 100000 12 10000 0.0166 0.0110 0.0092 0.0078 0.0056 -1.0E-04 5.1E-04 
1455 1000000 2 100000 12 20000 0.0120 0.0067 0.0053 0.0042 0.0029 - l .1 E-04 3.9E-04 
145b 1000000 2 100000 12 50000 0.0083 0.0034 0.0024 0.0018 0.0011 -1.1E-04 2.4E-04 
1457 1000000 2 100000 14 5000 0.0213 0.0157 ~ 0.0139 O.fl 124 0.0098 -9.8E-05 5.0E-04 
1458 1000000 2 100000 14 10000 0.0153 0.0100 0.0084 0.0072 0.0054 -1.0E-04 4.1E-04 
1459 1000000 2 100000 14 20000 0.0113 0.0063 0.0049 0.0040 0.0028 -1.0E-04 3.1E-04 
14b0 1000000 2 100000 14 50000 0.0081 0.0033 0.0023 0.0018 0.0011 -1.1E-04 1.9E-04 
14b 1 1000000 2 125000 6 5000 0.0341 ~ 0.0257 0.0214 0.0178 0.0122 -1.1E-04 1.3E-03 
14b2 1000000 2 125000 6 10000 0.0223 0.01 S I 0.0118 0.0094 0.0060 -1.1E-04 1.0E-03 
14b3 1000000 2 125000 6 20000 0.0147 0.0085 0.0063 0.0047 0.0029 -1.0E-04 7.6E-04 
14b4 1000000 2 125000 6 50000 0.0086 ~ 0.0038 0.0026 0.0018 0.0011 -9.5E-OS 4.7E-04 
14b5 1000000 2 125000 8 5000 0.0284 0.0217 0.0187 0.0160 0.0117 -8.7E-OS 9.3E-04 
14bb 1000000 2 125000 8 10000 0.0191 0.0131 
r
0.0107 0.0088 0.0060 -8.9E-OS 7.4E-04 
14b7 1000000 2 125000 8 20000 0.0130 0.0077 0.0059 0.0046 0.0029 -9.0E-05 5.7E-04 
14b8 1000000 2 125000 8 50000 0.0081 0.0036 0.0025 0.0018 0.0011 -8.9E-OS 3.6E-04 
14b9 1000000 2 125000 10 5000 0.0244 0.0188 0.0165 0.0144 0.0110 -7.9E-OS 7.0E-04 
1470 1000000 2 125000 10 10000 0.0168 0.0116 0.0097 0.0081 0.0058 -8.2E-OS 5.7E-04 
1471 1000000 2 125000 10 20000 0.0118 0.0070 r 0.0055 0.0044 0.0029 -8.4E-OS 4.4E-04 
1472 1000000 2 125000 10 50000 0.007b 
_ 
0.0034 0.0024 0.0018 0.0011 -8.7E-OS 2.8E-04 
1473 1000000 2 125000 12 5000 0.0216 0.0165 0.0147 0.0131 0.0103 -7.5E-OS 5.5E-04 
1474 1000000 2 125000 I2 10000 0.0151 0.0104 0.0088 0.0075 O.00Sb -7.9E-OS 4.5E-04 
1475 1000000 2 125000 12 20000 0.0109 0.0064 ~ 0.0051 0.0042 0.0029 -8.2E-OS 3.5E-04 
147b 1000000 2 125000 12 50000 0.0073 
~ 
0.0032 0.0023 0.0018 0.0011 -8.6E-OS 2.2E-04 
1477 1000000 2 125000 14 5000 0.0194 0.0147 ~ 0.0131 0.0118 0.0096 -7.4E-05 4.4E-04 
1478 1000000 2 125000 14 10000 0.0139 0.0094 0.0080 0.0070 0.0053 -7.8E-OS 3.6E-04 
1479 1000000 2 125000 14 20000 0.0102 0.0059 0.0048 0.0040 0.0028 -8.1E-05 2.8E-04 
1480 1000000 2 125000 14 50000 0.0071 0.0031 0.0022 0.0017 0.0011 ~ -8.5E-OS 1.8E-04 
1481 1000000 2 150000 6 5000 0.0323 0.0248 ~ 0.0209 0.0175 0.0122 -8.5E-05 1.2E-03 
1482 1000000 2 150000 6 10000 0.0211 0.0146 0.0117 0.0093 0.0060 -8.4E-05 9.2E-04 
1483 1000000 2 150000 6 ~ 20000 
_ 
0.0139 0.0083 0.0062 0.0047 0.0029 -8.2E-05 7.0E-04 
1484 1000000 2 150000 6 50000 0.0081 0.0038 0.0026 0.0019 0.0011 -7.8E-OS 4.4E-04 
1485 1000000 2 150000 8 5000 0.0267 0.0209 0.0181 0.0157 0.0116 -6.6E-OS 8.4E-04 
148b 1000000 2 150000 8 10000 0.0179 0.0127 0.0105 0.0087 0.0060 -6.9E-OS 6.7E-04 
1487 1000000 2 150000 8 20000 0.0121 0.0074 0.0058 0.0046 0.0030 -7.1E-05 5.2E-04 
1488 1000000 2 150000 8 50000 0.0075 0.0035 0.0025 0.0019 0.0011 -7.3E-05 3.4E-04 
1489 1000000 2 150000 10 5000 0.0229 0.0180 0.0159 0.0141 0.0109 -5.9E-05 6.3E-04 
1494 1000000 2 150000 10 10000 0.0157 0.0111 0.0094 0.0080 0.0058 -6.3E-OS 5.1E-04 
1491 1000000 2 1.50000 10 20000 0.0109 0.0067 0.0054 0.0044 0.0029 -6.7E-OS 4.0E-04 
1492 1000000 2 150000 10 50000 0.0070 0.0033 0.0024 0.0018 0.0011 -7.1E-OS 2.6E-04 
1493 1000000 2 150000 12 5000 0.0201 r 0.0157 0.0141 0.0126 0.0101 -5.7E-05 4.9E-04 
1494 1000000 2 150000 12 10000 0.0140 0.0099 0.0085 0.0074 0.0055 -6.1E-OS 4.0E-04 
1495 1000000 2 150000 I2 20000 ~ 0.0100 0.0061 0.0050 0.0041 0.0029 -6.5E-OS 3.2E-04 
149b 1000000 2 150000 12 50000 , 0.0067 0.0031 0.0023 0.0018 0.00 I 1 -7.0E-OS Z. l E-04 
1497 1000000 2 150000 14 5000 0.0180 0.0139 0.0126 0.0114 0.0093 -5.7E-05 3.9E-04 
1498 1000000 2 150000 14 10000 0.0128 0.0089 0.0077 0.0068 0.0053 -6. l E-OS 3.2E-04 
1499 1000000 2 150000 14 20000 0.0093 0.0056 0.0046 0.0039 0.0028 -6.5E-OS 2.5E-04 
1500 1000000_ 2 150000 _ 14 50000 . 0.0064 0.0029 0.0022 0.0017 0.0011 -6.9E-OS 1.7E-04 
91 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
1501 1000000 4 50000 6 5000 0.0294 0.0233 0.0195 0.0161 0.0108 -2.1E-04 1.0E-03 
1502 1000000 4 50000 6 10000 0.0193 0.0140 0.0110 0.0087 0.0054 -1.8E-04 7.4E-04 
1503 1000000 4 50000 6 20000 0.0128 0.0082 0.0060 0.0045 0.0026 -1.7E-04 5.2E-04 
1504 1000000 4 50000 6 . 50000 0.0078 0.0041 0.002b 0.0018 0.0010 -1.5E-04 2.9E-04 
1505 1000000 4 50000 8 5000 0.026b 0.02 I I 0.0 178 0.0149 0.0104 - 1.9E-04 8.4E-04 
1506 1000000 4 50000 8 10000 0.0178 0.0129 0.0103 0.0082 0.0053 -1.7E-04 6.3E-04 
1507 1000000 4 50000 8 20000 0.0122 0.0078 0.005 8 0.0043 0.002b - l .6E-04 4.4E-04 
1508 1000000 4 50000 8 50000 0.0078 0.0041 0.002b 0.0018 0.0010 -1.4E-04 2.4E-04 
1509 1000000 4 50000 10 5000 0.0242 0.0191 0.0162 0.0138 0.0098 -1.7E-04 7.0E-04 
1510 1000000 4 50000 10 1.0000 0.01 b6 0.0120 0.0097 0.0078 0.0051 -1.6E-04 5.3E-04 
1511 1000000 4 50000 10 20000 0.0117 0.0075 O.00Sb 0.0042 0.002b -1.5E-04 3.7E-04 
1512 1000000 4 50000 10 50000 0.0078 0.0041 0.0026 0.0018 0.0010 -1.4E-04 2.0E-04 
1513 1000000 4 50000 12 5000 0.0221 0.0174 0.0148 0.0126 0.0092 - l .bE-04 b.0E-04 
1514 1000000 4 50000 12 10000 0.01 Sb 0.0112 0.0090 0.0074 0.0050 -1.6E-04 4.5E-04 
1515 1000000 4 50000 12 20000 0.0112 0.0072 0.0054 0.0041 0.0025 -1.5E-04 3.2E-04 
1516 1000000 4 50000 12 50000 0.0078 0.0041 0.0026 0.0018 0.0010 -1.4E-04 1.7E-04 
1517 1000000 4 50000 14 5000 0.0204 O.OI58 0.0135 0.0116 0.0085 -1.bE-04 8.1E-04 
1518 1000000 4 50000 14 10000 0.0148 0.0105 0.0085 0.0069 0.0048 -1.5E-04 3.9E-04 
1519 1000000 4 50000 14 20000 0.0109 0.0069 0.0051 0.0039 0.0025 -1.5E-04 2.7E-04 
1520 1000000 4 50000 14 50000 0.0078 0.0041 0.0026 0.0018 0.0010 -1.4E-04 1.5E-04 
1521 1000000 4 75000 b 5000 0.0272 0.0218 0.0185 0.0156 0.0108 -1.7E-04 9.0E-04 
1522 1000000 4 75000 b 10000 0.0179 0.0132 0.0106 0.0085 0.0054 -1.6E-04 b.9E-04 
1523 1000000 4 75000 b 20000 0.0118 0.0078 0.0058 0.0044 0.0026 -1.4E-04 5.0E-04 
1524 1000000 4 75000 b 50000 0.0070 0.0038 0.0025 O.00IB 0.0010 -1.2E-04 2.9E-04 
1525 1000000 4 75000 8 5000 0.0240 0.0193 0.01 bb 0.0142 0.0102 -1.5E-04 7.3E-04 
1526 1000000 4 75000 8 10000 0.0162 0.0119 0.0097 0.0079 0.0053 -1.4E-04 5.6E-04 
1527 1000000 4 75000 8 20000 0.0110 0.0072 0.0055 0.0042 0.0026 -1.3E-04 4.1E-04 
1528 1000000 4 75000 8 50000 0.0069 0.0037 0.0025 0.0017 0.0010 -1.2E-04 2.4E-04 
1529 1000000 4 75000 10 5000 0.02 I4 0.0172 0.0148 0.0128 0.0094 -1.4E-04 6.0E-04 
1530 1000000 4 75000 10 10000 0.0148 0.0109 0.0089 0.0074 0.0051 -1.3E-04 4.7E-04 
1 1 1 1 1 1 1 1 1 1 i l l l 0.0103 1 1 1 ; 0.0052 i 1 1• I l i • -1.3E-04 3.4E-04 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.0067 i ll ~ 0.0024 I l i 1 1 1 1 1• i i• 
111111 111 1 11: 0.0192 1 1 0.0132 1 1 1 11 ; ~ 1 • I i• 
1 1 1 1 1 1 1 1 1 I l l s 0.013 7 1 1 1~ 1 0.0082 1 l l.• 1 1 1• ; 1• • 1• 
1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 0.0098 1 1 1~~ 0.0049 1 1 1 ' 1 1 1 !• • i• 
1536 1000000 4 75000 I2 50000 0.0066 0.0035 0.0024 0.0017 0.0010 -1.2E-04 1.7E-04 
1537 1000000 4 75000 14 5000 0.0174 0.0137 0.0118 0.0103 0.0079 -1.3E-04 4.2E-04 
1.538 1000000 4 75000 14 1 1 1 I 0.0127 0.0092 0.0076 0.0064 0.0046 -1.3E-04 3.3E-04 
1539 1000000 4 75000 14 1 ~1 1 1 0.0093 0.0060 1 i l • ~ 0.0037 0.0024 -1.2E-04 2.5E-04 
1 iiilii 111 ~ Ili'1 I li. 1 li 1 it i li i 11 i i• 1 • 
Illiil 11111 ~ 111 i i ~ 1 1 i t ! i i 1 1 1 1• 1• 
illlii lilli • 1111 I 1 ~ : 1 1 • i 1 I 1 li: 1 li I• • i• 
1 1 1 1 1 1 1 1 1 1 1 b 1 1 1 1 .0.0111 0.0074 1 1 1 1 1 1• 0.0026 1• 1• 
Itllil 11111 b lull 0.0066 0.003b 1 11 1 11 : 0.0010 1• ' i• 
l l i f l 1 1 1 1{ $ 1 1 1 0.0222 0.0181 l i i t ~ 0.0099 1• • 1• 
- ~ 111111 111 1 8 ~~~~ 0.0150 0.0112 ~ ~~• ~ !~ 0.0052 ~~ ~• 
l l l i i t l l l l $ I l i{ 0.0102 O.00bB 1 1 1 1 i l~ 0.0026 1 ' 1• 
~ ~ Ililii ~ Bill $ 1111 0.0063 0.0034 1 11. 1 11 0.0010 1' t• 
1549 1000000 4 100000 10 5000 0,0195 0.0158 0.0138 0.0121 0.0091 -1.2E-04 5.3E-04 
1550 1000000 4 100000 10 10000 0.0135 
i 
O.OlOI 0.0085 0.0071 0.0050 -1.1E-04 4.2E-04 
92 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
1551 1000000 4 100000 10 20000 0.0094 0.0063 0.0050 0.0040 0.0026 -1.1E-04 3.2E-04 
1552 1000000 4 100000 10 50000 0.0061 0.0033 0.0023 0.0017 0.0010 -1.0E-04 2.0E-04 
1553 1000000 4 100000 _ 12 _ 5000 0.0173 0.0139 0.0122 0.0107 0.0082 -1.1E-04 4.4E-04 
1554 1000000 4 100000 12 10000 0.0124 0.0092 0.0077 0.0065 
_ 
0.0047 - l . l E-04 3.5E-04 
1555 1000000 4 - 100000 ~ 12 20000 0.0089 0.0059 _ 0.0046 0.0037 0.0025 -1.1E-04 2.6E-04 
155b 1000000 4 100000 12 50000 0.0059 0.0032 0.0022 0.0017 0.0010 -1.0E-04 1.6E-04 
1557 1000000 4 100000 14 5000 0.0154 0.0122 0.0107 0.0095 0.0073 -1.1E-04 3.7E-04 
1558 1000000 4 100000 14 10000 0.0114 0.0083 0.0070 
_ 
0.0060 0.0044 -1.1E-04 2.9E-04 
1559 1000000 4 100000 14 20000 0.0084 0.0055 0.0043 0.0035 0.0024 -1.0E-04 2.2E-04 
15b0 1000000 4 100000 14 50000 0.0058 0.0031 0.0022 0.0016 0.0010 -1.0E-04 1.4E-04 
15b1 1000000 4 125000 6 5000 0.0243 0.0199 0.0172 0.0147 0.0105 -1.3E-04 7.5E-04 
15b2 1000000 4 125000 6 10000 0.0160 0.0121 0.0100 0.0082 0.0054 -1,2E-04 5.9E-04 
15b3 1000000 4 125000 6 20000 0.0106 0.0072 0.0056 0.0043 0.0027 -1.1E-04 4.5E-04 
1564 1000000 4 125000 6 50000 0.0062 0.0035 0.0024 0.0018 0.0010 -9.8E-OS 2.8E-04 
15b5 1000000 4 125000 8 5000 0.0208 0.0171 0.0150 0.0131 0.0097 -1.1E-04 5.9E-04 
15bb 1000000 4 125000 8 10000 0.0141 0.0107 0.0090 0.0075 0.0052 -1.1E-04 4.7E-04 
15b7 1000000 4 125000 8 20000 0.0096 0.0065 0.0052 0.0041 0.0026 -1.0E-04 3.6E-04 
15b8 1000000 4 125000 8 50000 0.0059 0.0033 0.0023 0.0017 0.0010 -9.4E-OS 2.3E-04 
1569 1000000 4 125000 10 5000 0.0181 0.0148 0.0130 0.0115 0.0088 -1.0E-04 4.8E-04 
1570 1000000 4 125000 10 10000 0.012b 0.0095 0.0081 0.0069 0.0049 -9.8E-OS 3.8E-04 
1571 1000000 4 125000 10 20000 0.0088 0.0060 0.0048 0.0039 0.0026 -9.5E-OS 2.9E-04 
1572 1000000 4 125000 10 50000 0.0056 0.0031 0.0022 0.0017 0.0010 -9.2E-05 1.9E-04 
1573 1000000 4 125000 12 5000 0.0159 0.0128 0.0114 0.0101 0.0078 -9.4E-OS 3.9E-04 
1574 1000000 4 125000 12 10000 0.0114 0.0085 0.0073 0.0063 0.0046 -9.3E-OS 3.1E-04 
1575 1000000 4 125000 12 20000 0.0082 0.0055 0.0044 0.0036 0.0025 -9.2E-OS 2.4E-04 
157b 1000000 4 125000 12 50000 0.0054 0.0030 0.0022 0.0016 0.0010 -9.0E-OS 1.6E-04 
1577 1000000 4 125000 14 5000 0.0 i 40 0.01 i 2 0.0099 0.0088 0.0069 -9.0E-OS 3.2E-04 
1578 1000U00 4 125000 14 10000 0.0104 0.0077 0.0066 0.0057 0.0042 -9.0E-OS 2.6E-04 
1579 1000000 4 125000 14 20000 0.0077 0.0051 0.0041 0.0034 0.0024 -9.0E-OS 2.0E-04 
1580 1000000 4 125000 14 50000 0.0053 0.0029 0.0021 0.0016 0.0010 -8.9E-OS 1.3E-04 
1581 1000000 4 150000 6 5000 0.0232 0.0191 0.0167 0.0144 0.0104 -1.2E-04 7.0E-04 
1582 1000000 4 150000 6 10000 0.0153 0.0117 0.0098 0.0081 0.0054 -1.1E-04 5.5E-04 
1583 1000000 4 150000 6 20000 0.0101 0.0070 0.0055 0.0043 0.0027 -9.9E-OS 4.2E-04 
1584 1000000 4 150000 6 50000 0.0059 0.0034 0.0024 0.0018 0.0010 -8,9E-OS 2.7E-04 
1585 1000000 4 150000 8 5000 0.0197 0.0163 0.0144 0.0126 0.0095 -9.8E-OS 5.5E-04 
158b 1000000 . 4 15.0000 8 10000 0.0134 0.0103- 0.0087 0.0074 0.0052 -9.4E-OS 4.4E-04 
1587 1000000 4 150000 8 20000 0.009 i 0.0063 0.0050 0.0040 0.0026 -9.0E-OS 3.4E-04 
1588 1000000 4 150000 8 50000 0.0056 0.0032 0.0023 0.0017 0.0010 -8.4E-OS 2.2E-04 
1589 1000000 4 i 50000 10 5000 0.0170 0.0140 0.0124 0.0110 0.0085 -8.8E-OS 4.4E-04 
1590 1000000 4 150000 10 10000 0.0119 0.0091 
_ 
0.0078 0.0067 0.0049 -8.6E-OS 3.5E-04 
1591 1000000 4 150000 10 20000 0.0083 0.0057 0.0046 0.0038 0.0026 -8.4E-OS 2.7E-04 
1592 1000000 4 150000 10 50000 0.0053 0.0030 0.0022 0.0017 0.0010 -8. lE-OS 1.8E-04 
1593 1000000 4 150000 12 5000 0.0148 0.0120 0.0107 0.0096 0.0075 -8.2E-OS 3.5E-04 
1594 1000000 4 150000 12 10000 0.0107 0.0081 0.0070 1 0.0060 0.0045 -8.2E-OS 2.9E-04 
1595 1000000 4 150000 12 20000 0.0076 0.0052 0.0043 0.0035 0.0025 -8.1E-OS 2.2E-04 
159b 1000000 4 150000 12 50000 0.0050 0.0028 0.0021 0.0016 0.0010 -8.0E-OS 1.5E-04 
1597 1000000 4 150000 14 5000 0.0129 0.0104 0.0092 0.0083 0.0065 -7.8E-OS 2.9E-04 
1598 1000000 4 150000 14 10000 0.0097 0.0072 ~ 0.0062 0.0054 0.0041 -7.9E-OS 2.4E-04 
1599 1000000. 4 150000 14 20000 0.0071 0.0048 0.0039 0.0033 
_ 
0.0023 -7.9E-OS 1.9E-04 
1b00 1000000 4 150000 14 50000 0.0049 0.0027 0.0020 0.0015 0.0010 -7.9E-OS 1.2E-04 
93 
No. E(1) h(1) E(2) h{2} E(3) DO D12 D18 DZ4 Dab et ec 
1601 i 000000 6 50000 6 5000 0.0225 0.0193 0.0172 0.0151 0.0115 -1.4E-04 5.7E-04 
1602 1000000 b 50000 - 6 10000 0.014b 0.0118 - 0.0101 0.0085 O.00bO ~ -1.3E-04 4.4E-04 
1 b03 1000000 b 50000 6 20000 0.009b 0.0071 0.0058 0.004b 0,0030 -1.1E-04 
-
3.1E-04 
1604 1000000 b - 50000 b 50000 0.0058 0.0037 0.0027 0.0020 0.0012 -9.8E-OS 1.8E-04 
1 b05 1000000 6 50000 8 5000 0.0210 0.0180 0.01 b 1 0.0142 
_ 
0.0110 - I.3E-04 5.1E-04 
lb0b 1000000 6 50000 8 . 10000 0.0139 0.0112 0.0096 0.0082 0.0059 -1.2E-04 3.8E-04 
1607 1000000 6 50000 8 20000 0.0093 0.0069 O.00Sb 0.0045 0.0030 
_ 
-1.1E-04 2.7E-04 
1b08 1000000 6 50000 8 50000 0.0058 0.0037 0.0027 0.0020 0.0012 -9.8E-05 1.5E-04 
1b09 1000000 b 50000 10 5000 0.019b 0.0168 0.0151 0.0134 0.0105 -1.2E-04 4.5E-04 
1 b 10 1000000 6 50000 10 10000 0.0132 0.0 l 06 0.0091 0.0078 0.005 7 -1.1E-04 3.4E-04 
1611 1000000 b 50000 10 20000 0.0090 0.006b 0.0054 0.0044 0.0029 -1.1E-04 2.4E-04 
1612 1000000 b 50000 10 50000 0.0058 0.0037 0.0027 0.0020 0.0012 -9.8E-OS 1.3E-04 
lbl3 1000000 6 50000 12 5000 0.0184 0.0157 
r 
0.0141 0.0126 0.0099 -1.2E-04 3.9E-04 
1614 1000000 b 50000 12 10000 0.0125 0.0101 0.0086 0.0074 
~ 
0.0055 -1.1E-04 3.0E-04 
1615 1000000 b 50000 12 20000 0.0087 0.0064 0.0052 0.0043 
r
0.0029 -I.OE-04 2.1E-04 
1616 1000000 b 50000 12 50000 0.0058 0.0037 0.0027 0.0020 0.0012 -9.8E-05 1.2E-04 
1.617 1000000 6 50000 14 5000 0.0173 0.0147 0.0132 0.0118 0.0094 -1.1E-04 3.5E-04 
161.8 1000000 b 50000 14 10000 0.0120 0.009b 0.0082 0.0071 0.0053 -1.1E-04 2.bE-04 
1619 1000000 b 50000 14 20000 0.0085 0,0062 0.0051 0.0041 0.0028 -1.0E-04 1.9E-04 
1620 1000000 b 50000 14 50000 0.0058 0.0037 0.0027 0.0020 0.0012 -9.8E-OS 1.0E-04 
1621 1000000 b 75000 6 5000 0.0214 0.0184 0.01 b5 0.014b 0.0112 -1.2E-04 5.4E-04 
1622 1000000 b 75000 b 10000 0.0139 0.0113 0.0097 0.0083 0.0059 -1.1E-04 4.2E-04 
1b23 1000000 6 75000 6 20000 0.0091 O.00b8 O.00Sb 0.0045 0.0030 -1.0E-04 3.1E-04 
1b24 1000000 b 75000 6 50000 0.0054 0.0034 0.002b 0.0019 0.0012 -8.9E-OS 1.9E-04 
1625 1000000 6 75000 8 5000 0.019b 0.0169 0.0152 0.013b 0.0107 -1.1E-04 4.bE-04 
162b 1000000 6 75000 8 10000 0.0130 0.0105 0.0091 0.0078 0.0057 -1.1E-04 3.bE-04 
1b27 1000000 b 75000 
' 
8 20000 0.0087 _ 0.0065 0.0053 0.0044 0.0030 -9.7E-OS 2.bE-04 
1b28 1000000 6 75000 8 soaoo 0.0053 0.0034 0.0025 0.0019 0.0012 -8.7E-05 l.bE-04 
1629 1000000 b 75000 10 5000 0.0180 0.0155 0.0140 0.0126 0.0100 -1.1E-04 4.0E-04 
1b30 1000000 b 75000 10 10000 0.0121 0.0098 0.0085 0.0074 0.0055 -9.9E-OS 3.1E-04 
1631. 1000000 b 75000 10 20000 0.0083 0.0061 0.0051 0.0042 0.0029 -9.3E-OS 2.3E-04 
1b3Z 1000000 6 75000 10 50000 0.0052 0.0033 0.0025 0.0019 0.0012 -8.bE-05 1.4E-04 
1633 1000000 b 75000 12 5000 O.OIb6 0.0143 0.0129 0.0116 0.0094 -1.0E-04 3.5E-04 
1634 1000000 6 75000 12 10000 0.0114 0.0092 0.0080 O.00b9 0.0053 -9.5E-OS 2.7E-04 
1635 1000000 b 75000 12 20000 0.0079 0.0058 0.0048 0.0040 0.0028 -9.1E-OS 2.0E-04 
163b 1000000 b 75000 12 50000 0.0051 0.0033 0.0024 0.0019 0.0012 -8.bE-OS 1.2E-04 
1637 1000000 b 75000 14 5000 0.0154 0.0131 0.0119 O.OI08 0.0088 -9.bE-OS 3.0E-04 
1638 1000000 6 75000 14 10000 0.0107 0.0086 0.0075 0.0065 0.0050 -9.3E-05 2.3E-04 
1639 1000000 6 75000 14 20000 0.007b 4.005b 0.004b 0.0038 0.0027 , -8.9E-OS 1.7E-04 
1640 1000000 b 75000 14 50000 0.0051 0.0032 0.0024 0.0018 0.0011 -8.5E-OS 1.0E-04 
1641 1000000 6 100000 6 5000 0.0205 0.0177 0.0159 0.0142 0.0111 -1.1E-04 5.0E-04 
1642 1000000 b 100000 6 10000 0.0134 0.0109 0.0094 0.0081 0.0059 -1.0E-04 4.0E-04 
1643 1000000 b 100000 b 20000 0.0088 O.00b6 0.0054 0.0045 0.0030 -9.3E-OS 3.0E-04 
1644 1000000 b 100000 6 50000 0.0051 ~ 0.0033 0.0025 0.0019 0.0012 -8. l E-OS 1.9E-04 
1b45 1000000 6 100000 8 5000 0.0185 0.0160 0.0145 0.0131 0.0104 -1.0E-04 4.3E-04 
1646 1000000 6 100000 8 10000 0.OI23 0.0100 0.0087 0.007b 0.0057 -9.4E-OS 3.3E-04 
164? 1000000 b 100000 $ 20000 0.0082 0.0062 0.0051 0.0042 0.0029 -8.7E-OS 2.5E-04 
1648 1000000 6 100000 8 50000 0.0050 0.0032 0.0024 0.0019 0.0012 -7.9E-05 l.bE-04 
1649 1000000 6 100000 10 5000 0.01 b8 0.0145 0.0132 0.0120 0.0097 -9.3E-OS 3.bE-04 
1650 1.000000 6 100000 10 10000 0.0114 0.0092 0.0081 0.0071 ~ 0.0054 -8.8E-0; 2.8E-04 
94 
No. E(1} h(1} E(2) h(2) E(3) DO D12 ~ D18 D24 D36 et ec 
1651 1000000 b 100000 10 20000 0.0077 0.005 8 0.0048 0.0040 0.0029 -8.3E-05 2.2E-04 
1652 1000000 b 100000 10 50000 0.0049 0.0031 0.0024 0.0018 0.0012 -7.8E-05 1.3E-04 
1653 1000000 b 100000 12 - 5000 0.0154 0.0132 0.0120 0.0110 0,0090 -8.7E-OS 3. I E-04 
1654 1000000 b 
- 
100000 12 10000 0.0106 0.0085 0.0075 _ O.00bb 0.0051 -8.4E-OS _ 2.4E-04 
1655 1000000 b 100000 12 20000 0.0073 0.0054 0.004b 0.0038 0.0028 -8.1E-05 1.9E-04 
165b 1000000 b 100000 
_ 







1657 1000000 b 100000 14 5000 0.0141 0.0121 0.0110 0.0100 0.0083 -8.3E-05 2.7E-04 
1658 1000000 b 100000 14 10000 0.0099 r 0.0080 0.0070 r O.00b2 0.0049 -8.1E-OS 2.1E-04 
1659 1000000 b 100000 14 20000 0.0070 0.0052 0.0043 0.0037 0.0027 -7.9E-OS l.bE-04 
1660 1000000 b 100000 14 50000 0.004b 0.0029 0.0022 0.0017 0.0011 -7.bE-OS 1.0E-04 
1661 1000000 b 125000 b 5000 0.0197 0.0171 0.0155 0.0139 0.0109 -1.0E-04 4.7E-04 
1662 1000000 b r 125000 b 10000 0.0129 O.OIOb 0.0092 0.0080 0.0058 -9.4E-OS 3.8E-04 
1663 1000000 b 125000 b 20000 0.0085 O.00b4 0.0053 0.0044 0.0030 -8.5E-OS 2.9E-04 
1664 1000000 b 125000 b 50000 0.0050 0.0032 0.0024 0.0019 0.0012 -7.5E-OS 1.8E-04 
1665 1000000 b 125000 8 5000 0.0177 0.0154 0.0140 O.OI2b 0,0102 -9.0E-OS 3.9E-04 
1666 1000000 b . 125000 8 10000 0.0117 0.009b 0.0084 0.0074 O.00Sb -8.5E-05 3.1E-04 
1667 1000000 b 125000 8 20000 0.0078 0.0059 0.0050 0.0042 0.0029 -7.9E-OS 2.4E-04 
1668 1000000 b 125000 8 50000 0.0047 0.0031 0.0024 0.0018 0.0012 -7.2E-OS 1.5E-04 
1669 1000000 b 125000 10 5000 O.O l S9 O.O 138 0.012b 0.0115 0.0094 -8.3E-OS 3.3E-04 
1670 1000000 b 125000 10 10000 0.0108 0.0088 0.0078 O.00b8 0.0053 -7.9E-OS 2.bE-04 
1671 1000000 r b 125000 IO 20000 0.0073 0.0055 0.004b 0.0039 0.0028 -7.SE-OS 2.0E-04 
1672 1000000 b 125000 10 50000 0.004b 0.0029 0.0023 0.0018 0.0012 -7.0E-OS 1.3E-04 
1673 1000000 b 125000 12 5000 0.0144 0.0124 0.0114 0.0104 0.0087 -7.7E-OS 
r 
2.8E-04 
1674 1000000 b 125000 12 10000 0.0099 0.0081 0.0071 O.00b3 0.0050 -7.5E-OS 2.2E-04 
1b75 1000000 b 125000 12 20000 O.00b9 0.0051 0.0044 0.0037 0.0027 -7.2E-05 1.7E-04 
1676 1000000 b 125000 12 50000 0.0044 0.0028 0.0022 O.00I7 0.0011 -b.9E-OS 1.1E-04 
1677 1000000 b 125000 14 5000 ~ 0.0131 0.0113 0.0103 0.0095 0.0080 -7.4E-OS 2.4E-04 
1678 1.000000 b 125000 14 10000 0.0092 0.0074 O.00bb 0.0059 0.0047 -7.2E-OS 1.9E-04 
1679 1000000 b 125000 14 20000 O.00bS 0.0048 0.0041 
r 
0.0035 0.002b -7.1E-OS 1.5E-04 
1680 1000000 b 125000 14 50000 0.0043 0.0027 0.0021 0.0017 O.00II -b.BE-OS 9.bE-OS 
1681 1000000 b 150000 b 5000 0.0191 0.01 bb 0.0151 0.013b 0.0108 -9.4E-05 4.5E-04 
1682 1000000 b 150000 b 10000 0.0125 0.0103 0.0090 0.0078 0.0058 -8.bE-OS 3.bE-04 
1683 1000000 b 150000 b 20000 0.0082 O.00b2 0.0052 0.0043 0.0030 -7.9E-OS 2.8E-04 
1 b84 1000000 b 150000 b 50000 0.0048 0.0031 0.0024 0.0019 0.0012 -b.9E-OS 1.8E-04 
1685 1000000 b 150000 8 5000 0.01 b9 _ 0.0148 0.0135 0.0123 0.0100 -8.2E-OS 3.7E-04 
1686 1000000 b 150000 8 10000 0.0113 0.0093 0.0082 0.0072 0.005 s -7.7E-OS 3.0E-04 
1687 1000000 b 150000 8 20000 0.0075 0.0057 0.0048 0.0041 0.0029 -7.2E-05 2.3E-04 
1688 1000000 b 150000 8 50000 0.004b 0.0030 0.0023 0.0018 0.0012 -b.bE-OS 1.5E-04 
1b89 1000000 b 150000 10 5000 0.01 S2 
~ 
0.0132 0.0121 0.0111 0.0092 -7.4E-05 3.1E-04 
1690 1000000 b 150000 10 10000 0.0103 0.0084 0.0075 O.00bb 0.0052 -7.1E-OS 2.5E-04 
1691 1000000 b 150000 10 20000 0.0070 
r 
0.0053 0.0045 0.0038 0.0028 -b.8E-OS 1.9E-04 
1692 1000000 b 150000 10 50000 0.0044 0.0028 0.0022 0.0018 0.0012 -b.4E-OS 1.3E-04 
1b93 1000000 b 150000 12 5000 0.013b 0.0118 0.0109 0.0100 0.0084 -b.9E-OS 2.bE-04 
1694 1000000 b 150000 12 10000 0.0094 0.0077 O.00b9 O.00b l 0.0049 -b.BE-OS 2.1E-04 
1695 1000000 b 150000 12 20000 O.00bS 0.0049 0.0042 0.003b 0.0027 -b.bE-OS l.bE-04 
1696 1000000 b 150000 12 
~ 
50000 0.0042 0.0027 0.0021 0.0017 0.0011 -6.3E-OS ~ 1.1E-04 
1697 1000000 b 150000. 14 5000 0.0124 0.0IOb 0.0098 0.0090 0.0077 -b.bE-OS 2.2E-04 
1698 1000000 b 150000 14 10000 0.0087 0.0071 O.00b3 0.0057 0.004b -b.SE-DS 1.8E-04 
1699 
r 






0.0039 0.0034 0.402b -b.4E-05 1.4E-04 
1700 1000000 b 150000 14 50000 0.0041 0.002b 0.0020 0.001 b 0.0011 -b.2E-05 9.2E-OS 
95 









0.0175 0.0155 0.0142 
~ 
0.0129 0.0104 -9.7E-OS 3.7E-04 
1702 1000000 8 50000 6 10000 0,0115 0.009b 0.008b 
r 
0.0075 0.0057 -8.8E-05 2.9E-04 









50000 0.0046 0.0031 0.0025 
+ 
0.0020 0.0012 -6.9E-05 1.2E-04 







1706 1000000 8 50000 8 10000 0.0110 0.0092 0.0082 0.0073 0.0055 -8.5E-OS 2.6E-04 
1707 1000000 8 50000 8 20000 0.0074 0.0058 0.0049 0.0042 0.0030 -7.7E-OS 1.9E-04 
1708 1000000 8 50000 
~ 
8 50000 0.004b 0.0031 
~ 
0.0025 0.0020 0.0012 -b.9E-OS 1.1E-04 
1709 1000000 8 50000 10 5000 0.0158 0.0139 0.0128 0.01 17 0.0095 
~ 
-8.8E-05 3.1E-04 
1710 1000000 8 50000 10 1.0000 0.0106 0.0089 0.0079 0.0070 0.0054 -8.2E-05 2.3E-04 
1711 1000000 8 50000 10 20000 0.0072 0.0056 0.0048 0.0041 0.0029 -7.bE-05 1.7E-04 
1712 1000000 8 50000 10 50000 0.004b 0.0032 0.0025 0.0020 0.0012 -b.9E-OS 9.4E-OS 
1713 1000000 8 50000 12 5000 0.0149 0.0132 0.0121 0.0111 0.0041 -8.5E-05 2.8E-04 
1714 1000000 8 50000 12 10000 0.0102 0.0085 0.0076 O.00b7 0.0052 -8.0E-OS 2. IE-04 
1715 1000000 8 50000 12 20000 0.0070 0.0055 0.0047 0.0040 0.0028 -7.5E-OS 1.5E-04 
1716 1000000 8 50000 12 50000 0.0046 0.0032 0.0025 0.0020 0.0012 -b.9E-OS 8.4E-OS 
1717 1000000 8 50000 14 5000 0.0142 0.0124 0.0114 O.OI05 0.008b -8.2E-OS 2.5E-04 
1718 1000000 8 50000 14 10000 0.0098 0.0081 0.0073 0.0064 0.0050 -7.8E-05 1.9E-04 
1719 1000000 8 50000 14 20000 O.00b9 0.0053 0.0045 0.0039 0.0028 -7.4E-OS 1.3E-04 
1720 1000000 8 50000 14 s0000 0.0046 0.0032 0.0025 0.0020 0.0012 -b.9E-05 7.5E-OS 
1721 1000000 $ 75000 6 5000 0.01 b8 0.0149 0.0137 0-.0125 0.0102 -9.0E-OS 3.5E-04 
1722 1000000 8 75000 b ~ 10000 0.0110 0.0093 0.0083 . 0.0073 0.0056 -8.1E-OS 2.8E-04 
1723 1000000 8 75000 6 20000 0.0073 0.0057 0.0049 0.0042 0.0030 -7.3E-05 2.1E-04 
1724 1000000 8 75000 6 50000 0.0043 0.0030 0.0024 0.0019 0.0012 -b.4E-OS 1.3E-04 
1725 1000000 8 75000 8 5000 0.0158 0.0140 0.0129 0.0118 0.0097 -8.3E-OS 3.2E-04 
1726 1000000 8 75000 8 10000 0.0105 0.0088 0.0079 0.0070 0.0054 -7.7E-OS 2.5E-04 
1727 1000000 8 75000 8 20000 0.0070 0.0055 0.0047 0.0040 0.0029 -7.0E-05 1.8E-04 
1728 1000000 8 75000 8 50000 0.0043 0.0029 0.0023 0.0019 0.0012 -b.3E-OS 1.1E-04 
1729 1000000 8 75000 10 5000 0.0147 0.0130 0.0120 0.0 i 10 0.0091 -7.9E-OS 2.8E-04 
1730 1000000 8 75000 10 10000 0.0099 0.0083 0.0075 0.0066 0.0052 -7.3E-OS 2.2E-04 
1731 1000000 8 75000 10 20000 0.0067 0.0053 0.0045 0.0039 0.0028 -b.8E-OS ~ I.bE-04 
1732 1000000 8 75000 10 50000 0.0042 0.0029 0.0023 0.0018 0.0012 -b.2E-OS 9.8E-OS 
1733 1000000 8 75000 12 5000 0.0138 0.0121 0.0112 0.0103 0.0086 -7.5E-05 2.5E-04 
1734 1000000 8 75000 12 10000 0.0094 0.0079 0.0071 O.00b3 0.0050 -7.1E-OS 1.9E-04 
1735 1000000 8 75000 12 20000 O.00bS 0.0051 0.0043 0.0037 0.0027 -b.7E-05 1.4E-04 
1736 1000000 8 75000 12 50000 0.0042 0.0029 0.0023 0.0018 0.0012 -b.2E-05 8.bE-OS 
1737 1000000 8 75000 14 5000 0.0129 0.0113 0.0104 0.009b 0.0080 -7.2E-05 2.2E-04 
1738 1000000 8 75000 14 10000 0.0089 0.0074 O.00b7 0.0060 0.0048 -b.8E-OS 1.7E-04 
1739 1000000 8 75000 14 20000 0.0063 0.0049 0.0042 0.0036 0.0027 -b.SE-OS 1.3E-04 
1740 1000000 8 75000 I4 50000 0.0041 0.0028 0.0022 0.0018 0.0012 -b.2E-OS 7.7E-OS 
1741 1000000 8 100000 b 5000 0.01 b3 0.0145 0.0134 0.0122 0.0100 -8.3E-OS 3.4E-04 
1742.1000000- 8 100000 b 10000 0.0107 0.0091 0.0081 0.0072 O.00Sb -7.5E-OS 2.7E-04 
1.743 100.0000 8 100000 6 20000 0.0071 0.0056 ~ 0.0048 0.0041 0.0029 -b.8E-OS 2.0E-04 
1744 1000000 8 100000 6 50000 0.0042 0.0029 0.0023 0.0018 0.0012 -5.9E-OS 1.3E-04 
1745 1000000 8 100000 8 5000 0.015 i 0.0134 0.0124 0.0114 0.0094 -7.bE-OS 3.0E-04 
1746 1000000 8 100000+ 8 10000 0.0100 _ 0.0085 0.0076 0.0068 0.0053 -7.0E-OS 2.3E-04 
1747 1000000 8 100000 8 20000 O.00b7 0.0053 0.004b 0.0039 0.0029 -b.SE-OS 1.8E-04 
1748 1000000 8 100000 8 50000 
~_ 
0.0041 0.0028 0.0023 0.00 18 0.0012 
_ 
-5.8E-OS 1.1E-04 
1749 1000000 8 100000 10 5000 ~ 0.0139 0.0123 0.0114 0.0105 0.0088 -7. l E-OS 2.bE-04 
1750 1000000 8 100000 10 10000 0.0094 
_ 














D24 Dab et ec 
1751 1000000 8 100000 10 _ 20000 0.0064 0.0050 0.0043 0.0037 0.0028 -6.2E-OS 1.6E-04 
1752 1000000 8 100000 10 50000 0.0040 0.0027 0.0022 0.0018 0.0012 -5.7E-OS 
, 
9.8E-OS 
1753 1000000 8 100000 12 5000 0.0129 0.0114 0.0105 0.0097 0.0082 -6.7E-OS 2.3E-04 
1754 1000000 8 100000 
_ 




0.0048 -6.3E-OS 1.8E-04 
1755 1000000 8 100000 12 20000 0.0061 0.0048 0.0041 0.003b 0.0027 -b.OE-OS 1.4E-04 





1757 1000000 8 100000 14 5000 0.0119 0.0105 0.0097 0.0089 0.007b -b.4E-05 2.0E-04 
1758 1000000 8 100000 14 10000 0.0083 0.0069 O.00b3 O.00Sb 0.004b -6. l E-OS 1.6E-04 
1759 1000000 8 100000 14 20000 0.0059 0.0045 0.0039 0.0034 0.0026 -5.9E-OS 1.2E-04 
17b0 1000000 8 100000 14 50000 0.0038 0.0026 0.0021 0.0017 0.0011 -5.6E-05 7.bE-OS 
17b1 1000000 8 125000 b 5000 0.0158 0.0141 0.0130 0.0119 0.0098 -7.7E-OS 3.2E-04 
17b2 1000000 8 125000 b 10000 0.0104 0.0088 0.0079 0.0071 0.0055 -7.0E-OS 2.bE-04 
17b3 1000000 8 125000 6 20000 0.0069 0.0054 0.0047 0.0040 0.0029 -b.4E-OS 2.0E-04 
17b4 1000000 8 125000 6 50000 0.0041 0.0028 0.0023 0.0018 0.0012 -5.6E-OS 1.3E-04 
17b5 1000000 8 125000 8 5000 0.0145 0.0129 0.0120 0.0110 0.0092 -7.0E-OS 2.8E-04 
17bb 1000000 8 125000 8 10000 0.0097 0.0082 0.0074 0.0066 0.0052 -6.5E-OS 2.2E-04 
17b7 1000000 8 125000 8 20000 O.00bS 0.0051 0.0044 0.0038 0.0028 -6.0E-OS 1.7E-04 
17b8 1000000 8 125000 8 50000 0.0039 0.0027 0.0022 0.0018 0.0012 -5.4E-OS 1.1E-04 
17b9 1000000 8 125000 10 5000 0.0133 0.0118 0.0109 0.0101 0.0085 -6,4E-OS 2.4E-04 
1770 1000000 8 125000 10 10000 0.0090 0.0076 0.0069 0.0062 0.0049 -b. l E-OS 1.9E-04 
1771 1000000 8 125000 10 20000 0.0061 0.0048 0.0042 0.0036 0.0027 -5.7E-OS 1.5E-04 
1772 1000000 8 125000 10 50000 0.0038 0.0026 0.0021 0.0017 0.0012 -5.3E-OS 9.bE-OS 
1773 1000000 8 125000 12 5000 0.0122 0.0107 0.0100 0.0092 0.0079 -b.OE-OS 2.1E-04 
1774 1000000 8 125000 12 10000 0.0084 0.0070 0.0064 0.0058 0.0047 -5.8E-OS 1.7E-04 
1775 1000000 8 125000 12 20000 0.0058 0.0045 0.0039 0.0034 0.002b -5.5E-OS 1.3E-04 
177b 1000000 8 125000 12 50000 0.0037 0.0025 0.0020 0.0017 0.0011 -5.2E-OS 8.4E-OS 
1?77 1000000 8 125000 14 5000 0.0112 0.0098 0.0091 0.0084 0.0072 -5.7E-OS 1.9E-04 
1778 1000000 8 125000 14 10000 0.0079 0.0066 0.0059 0.0054 0.0044 -5.6E-05 1.5E-04 
1779 1000000 8 125000 14 20000 0.0055 0.0043 0.0037 0.0033 0.0025 -5.4E-OS 1.1E-04 
1780 1000000 8 125000 14 50000 0.003b 0.0024 0.0020 0.001 b 0.0011 -5.1E-OS 7.4E-OS 
1781 1000000 8 150000 b 5000 0.0154 0.013 7 0.0127 0.0117 0.0097 -7.2E-05 3.1E-04 
1782 1000000 8 150000 b 10000 0.0102 0.008b 0.0078 O.00b9 0.0054 -b.bE-OS 2.5E-04 
1783 1000000 8 150000 6 20000 0.0067 0.0053 0.0046 0.0040 0.0029 -b.OE-OS 1.9E-04 
1784 1000000 8 150000 b 50000 0.0040 0.0027 0.0022 0.0018 0.0012 -5.2E-OS 1.3E-04 
1785 1000000 8 150000 8 5000 0.0140 0.0125 0.0116 0.0107 0.0090 -b.4E-OS 2.6E-04 
178b 1000000 8 150000 8 10000 0.0094 0.0079 0.0072 0.0065 0.0051 -b.OE-OS 2.1E-04 
1787 1000000 8 150000 8 20000 0.0063 0.0050 0.0043 0.0038 0.0028 -5.6E-OS 1.7E-04 
1788 1000000 8 150000 8 50000 0.0038 0.002b 0.0021 0.0017 0.0012 -5.0E-OS 1.1E-04 
1789 1000000 8 1.50000 10 5000 0.0127 0.0113 0.0105 0.0097 0.0083 -5.9E-OS 2.3E-04 
1790 1000000 8 150000 10 10000 0.0087 0.0073 0.006b 0.0060 0.0048 -5.6E-OS 1.8E-04 
1791 1000000 8 150000 10 20000 ~ 0.0059 0.004b 0.0041 0.0035 0.0027 -5.3E-OS 1.4E-04 
1792 1000000 8 150000 10 50000 0.0037 0.0025 0.0020 0.0017 0.0012 -4.9E-OS 9.4E-OS 
1793 1000000 8 150000 12 5000 0.011 b 0.0102 0.0095 0.0088 0.007b -5.5E-OS 2.0E-04 
1794 1000000 8 150000 12 10000 0.0080 0.0067 0.0061 0.0056 0.0045 -5.3E-OS 1.bE-04 
1795 1000000 8 150000 12 20000 0.0056 0.0043 0.0038 0.0033 0.0026 -5.1E-OS 1.2E-04 
179b 1000000 8 150000 12 50000 0.0035 0.0024 0.0020 0.001 b 0.0011 -4.8E-OS 8.2E-OS 
1797 1000000 8 150000 14 5000 0.0106 0.0092 0.008b 0.0080 O.00b9 -5.2E-OS 1.7E-04 
1798 1000000 8 150000 14 10000 0.0075 0.0062 0.0057 0.0052 0.0043 -5.1E-OS 1.4E-04 
1799 1000000 8 150000 14 20000 ~~ 0.0053 0.0041 0.0036 0.0032 0.0025 -4.9E-OS 1.1E-04 
1800 1.000000 8 150000 14 50000 0.0034 0.0023 0.0019 0.0016 0.0011 -4.7E-OS 7.1E-OS 
97 
No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
1801 1000000 10 50000 b 5000 0.0141 0.0127 0.0118 0.0110 0.0092 -7.1E-OS 2.bE-04 
1802 1000000 10 5000a b 10000 0.0094 0.0080 0.0073 0.0066 0.0053 -6.4E-05 2.0E-04 




20000 0.0062 0.0050 0.0044 0.0039 0.0029 -5.8E-05 I.SE-04 
1804 1000000 10 50000 6 50000 0.0038 0.0027 0.0022 0.0018 0.00 12 -5.1E-05 8.9E-OS 
1805 1000000 10 50000 8 5000 0.0136 0.0122 0.0114 0.0105 0.0089 -6.8E-05 2.4E-04 
1846 1000000 10 50000 8 10000 0.0091 0.0078 0.0071 0.0064 0.0051 -6.2E-OS 1.8E-04 
1807 1000000 10 50000 8 20000 0.0061 0.0049 0.0043 0.0038 0.0028 -5.7E-OS 1.3E-04 
1808 1000000 10 50000 8 50000- 0.0038 0.0027 0.0022 0.0018 0.0012 -5.0E-OS 7.9E-OS 
1809 1000000 10 50000 10 5000 0.0130 O.011b 0.0109 0.0101 0.0085 -6.bE-OS 2.ZE-04 
1810 1000000 10 50000 10 10000 0.0088 0.0075 0.0068 0.0062 0.0050 -6.0E-OS 1.7E-04 
1811 1000000 10 50000 10 20000 0.0060 0.0048 0.0042 0.0037 0.0028 -5.6E-OS 1.2E-04 
1812 1000000 10 50000 10 50000 0.0038 0.0027 0.0022 0.0018 0.0012 -5.0E-OS 7.0E-OS 
1813 1000000 10 .50000 12 soap 0.0124 0.0111 0.0104 0.009b 0.0081 -6.3E-OS 2.0E-04 
1814 1000000 10 50000 12 10000 0.0085 0.0072 O.00bb O.00bO 0.0048 -5.9E-OS 1.5E-04 
1815 1000000 10 50000 12 20000 0.0059 0.0047 0.0041 0.0036 0.0027 -5.5E-OS 1.1E-04 
181b 1000000 10 50000 12 50000 0.0038 0.0027 0.0023 0.0018 0.0012 -5.0E-OS 6.3E-05 
1817 1000000 10 50000 14 5000 O.OI18 0.0106 0.0098 0.0091 0.0078 -6.2E-OS 1.9E-04 
181$ 1000000 10 50000 14 10000 0.0082 0.0070 0.0064 0.0058 0.0047 -5.8E-05 1.4E-04 
1819 1000000 10 50000 14 20000 0.0058 0.0046 0.0040 0.0035 0.0027 -5.4E-OS 1.0E-04 
1820 1000000 10 50000 14 50000 0.0038 0.0027 0.0023 0.0019 0.0012 -5.0E-OS 5.7E-OS 
1821 1000000 10 75000 b 5000 0.0137 0.0123 0.0115 0.0107 0.0090 -b.6E-OS 2.5E-04 
1822 1000000 10 75000 b 10000 0.0091 0.0078 0.0071 
r 
0.0065 0.0052 -6.0E-OS 2.0E-04 
1823 1000000 10 75000 b 20000 0.0061 0.0049 0.0043 0.0038 0.0028 -5.4E-OS 1.5E-04 
1824 1000000 10 75000 b 50000 0.0037 0.002b 0.0022 0.0018 0.0012 -4.7E-OS 9.4E-OS 
1825 1000000 10 75000 8 5000 0.0130 O.OlI7 0.0109 0.0101 0.0086 -6.3E-OS 2.3E-04 
182b 1000000 10 75000 8 10000 0.0087 0.0075 0.0068 0.0062 0.0050 -5.7E-OS 1.8E-04 
1827 1000000 10 75000 8 20000 0.0059 0.0047 0.0042 0.0037 0.0028 -5.2E-OS 1.3E-04 
1828 1000000 10 75000 8 50000 0.0036 0.0026 0.0021 0.0018 0.0012 -4.7E-OS 8.3E-OS 
1829 1000000 10 75000 10 5000 0.0123 0.0110 0.0103 0.0096 0.0082 -b.OE-OS 2.1E-04 
1830 1000000 10 75000 10 10000 0.0083 0.0071 O.00bS 0.0059 0.0048 -5.5E-OS l.bE-04 
1831 1000000 10 75000 10 20000 0.0057 0.0045 0.0040 0.0035 0.0027 -5.1E-OS 1.ZE-04 
1832 1000000 10 75000 10 50000 0.0036 0.0025 0.0021 ~ 0.0017 0.0012 -4.6E-OS 7.4E-OS 
1833 1000000 10 75000 12 5000 0.011 b 0.0103 0.0097 0.0090 0.0077 -5.7E-OS 1.9E-04 
1834 1000000 10 75000 12 10000 0.0080 O.00b8 0.0062 0.0056 0.0046 -5.3E-OS 1.5E-04 
1835 1000000 10 75000 12 20000 0.0055 0.0044 0.0039 0.0034 0.0026 -5.0E-OS 1.1E-04 
183b 1000000 10 75000 12 50000 0.0035 0.0025 
r
0.0021 0.0017 0.0012 -4.bE-OS 6.6E-OS 
1837 1000000 10 75000 14 5000 0.0109 0.0097 .0.0091 0.0084 0.0072 -5.5E-OS 1.7E-04 
1838 1000000 10 75000 14 10000 0.007b 0.0065 0.0059 0.0054 0.0044 -5.2E-OS 1.3E-04 
1839 1000000 10 75000 14 20000 0.0053 0.0042 0.0038 0.0033 0.0025 -4.9E-OS 9.9E-OS 
1840 1000000 10 75000 14 50000 0.0035 0.0025 0.0020 0.0017 0.0012 -4.6E-OS 5.9E-OS 
1841 1000000 10 100000 b 5000 0.0134 0.0120 0.0113 0.0105 0.0089 -6.2E-OS 2.4E-04 
1842 1000000 10 100000 b 10000 0.0089 0.0076 0.0070 0.0063 0.0051 -5.6E-OS 1.9E-04 
1843 1000000 10 100000 b 20000 0.0059 0.0048 0.0042 0.0037 0.0028 -5.1E-OS 1.5E-04 ` 
1844 1000000 10 100000 b 50000 0.0036 0.0025 0.0021 0.0017 0.0012 -4.4E-OS 9.bE-OS 
1845 1000000 10 100000 8 5000 0.0125 0.0112 0.0105 0.0098 0.0084 -5.8E-OS 2.2E-04 
184b 1000000 10 100000 8 10000 0.0084 0.0072 0.006b 0.0060 ~ 0.0049 -5.3E-OS 1.7E-04 
1847 1000000 10 100000 8 20000 0.0057 0.0046 0.0040 0.0036 0.0027 -4.9E-OS 1.3E-04 
1848 1000000 10 100000 8 50000 0.0035 0.0025 0.0021 0.0017 0.0012 -4.3E-OS 8.4E-OS 
1849 1000000 10 100000 10 5000 0.0117 0.0105 0.0098 0.0092 0.0079 -5.4E-OS 2.0E-04 




No. E(1) h{1), E(2) h(2) E(3) ~ DO D12 D18 D24 D36 et ec 
1851 1000000 10 100000 
~ 




0.0034 0.0026 -4,7E-OS 1.2E-04 
1852 1000000 10 100000 10 50000 0.0034 0.0024 0.0020 0.0017 0.0012 -4.3E-OS 7.4E-OS 
1853 1000000 10 100000 12 5000 0.0109 0.0097 0.0091 0.0085 0.0073 -5.2E-OS 1.8E-04 




12 10000 0.0076 ~ 0.0064 0.0059 0,0054 0.0045 -4.9E-OS 1.4E-04 
1855 1000000 10 100000 12 20000 0.0052 0.0042 0.0037 0.0033 0.0026 -4.bE-OS 1.0E-04 
1856 1000000 10 100000 12 50000 0.0034 0.0024 0.0020 0.001 b 0.0012 -4.2E-OS b.bE-OS 
1857 1000000 10 100000 14 5000 0.0102 0.0090 0.0085 0.0079 O.00bB -4,9E-05 1.6E-04 
1858 1000000 10 100000 14 10000 0.0072 0.0061 O.00Sb 0.0051 0.0042 -4.7E-OS 1.2E-04 
1859 1000000 10 100000 14 20000 0.0051 0.0040 0.0036 0.0031 0.0025 -4.5E-OS 9.4E-OS 
1860 1000000 10 100000 14 50000 0.0033 0.0023 0.0019 0.0016 0.0011 -4.2E-OS 5.9E-OS 
18b1 1000000 10 125000 b 5000 0.0130 0.0117 0.0110 0.0102 0.0087 -5.9E-05 2.3E-04 
1862 1000000 10 125000 6 10000 0.0087 0.0075 0.0069 O.00b2 0.0051 -5.3E-OS 1.9E-04 
1863 1000000 10 125000 6 20000 0.0058 0.0047 0.0041 0.0037 0.0028 -4.8E-OS 1.5E-04 
1864 1000000 10 125000 6 50000 0.0035 0.0025 0.0021 0.0017 0.0012 -4.2E-OS 9.7E-OS 
1865 1000000 10 125000 8 5000 0.0121 0.0109 0.0102 0.0095 0.0082 -5.4E-OS 2.1E-04 
1866 1000000 10 125000 8 10000 0.0082 0.0070 0.0064 0.0059 0.0048 -5.0E-OS 1.7E-04 
1867 1000000 10 125000 8 20000 0.0055 0.0044 0.0039 0.0035 0.0027 -4.6E-OS 1.3E-04 
1868 1000000 10 125000 8 50000 0.0034 0.0024 0.0020 0.0017 0.0012 -4.1E-OS 8.4E-OS 
1869 1000000 10 125000 10 5000 0.0112 0.0100 0.0094 0.0088 0.007b -5.0E-OS 1.8E-04 
1870 1000000 10 125000 10 10000 0.0077 O.00bb 0.0060 0.0055 0.004b -4.7E-OS 1.5E-04 
1871 1000000 10 125000 10 20000 0.0053 0.0042 0.0037 0.0033 0.002b -4.4E-OS 1.1E-04 
1872 1000000 10 125000 10 50000 0.0033 0.0023 0.0019 0.0016 0.0011 -4.0E-OS 7.4E-OS 
1873 1000000 10 125000 12 5000 0.0104 0.0092 0.0087 0.0081 0.0070 -4.7E-05 l.bE-04 
1874 1000000 10 125000 12 10000 0.0072 0.0062 0,0057 0.0052 0.0043 -4.5E-05 1.3E-04 
1875 1000000 10 125000 12 20000 0.0050 0.0040 0.0036 0.0032 0,0025 -4.2E-OS 1.0E-04 
1876 1000000 10 125000 12 50000 0.0032 - 0.0022 - 0.0019 0.001 b 0.0011 -3.9E-OS 6.5E-OS 
1877 1000000 10 125000 14 5000 0.0096 0.0085 0.0079 0.0074 0.0065 -4.5E-OS 1.5E-04 
1878 1000000 10 125000 14 10000 0.0068 0.0058 0.0053 0.0049 0.0041 -4.3E-OS 1.2E-04 
1879 1000000 10 125000 14 20000 0.0048 0.0038 0.0034 0.0030 0.0024 -4.1E-OS 9.0E-OS 
1880 1000000 10 125000 14 50000 0.0031 0.0022 0.0018 0.0015 0.0011 -3.9E-OS 5.8E-OS 
1881 1000000 10 150000 6 5000 0.0127 0.0115 0.0108 0.0100 0.0086 -S.SE-OS 2.2E-04 
1882 1000000 10 150000 b 10000 0.0085 0.0073 O.00b7 O.00b 1 0.0050 -5.0E-OS 1.8E-04 
1883 1000000 10 150000 b 20000 0.0057 0.0046 0.0041 0.003b 0.0028 -4.bE-OS 1.4E-04 
1884 1000000 10 150000 b 50000 0.0034 r 0.0024 - 0.0020 0.0017 0.0012 ~ -4.0E-OS 9.6E-OS 
1885 1000000 10 150000 8 5000 0.0117 0.0105 
-
0.0099 0.0093 0.0080 -5.0E-OS 2.0E-04 
188b 1000000 10 150000 8 10000 0.0080 O.00b8 0.0063 0.0057 0.0047 -4.bE-05 l.bE-04 
1887 1000000 10 150000 8 20000 0.0054 0.0043 0.0039 0.0034 0.0027 -4.3E-OS 1.2E-04 
1888 1000000 10 150000 8 50000 0.0033 0.0023 0.0019 0.001 b 0.0012 -3.8E-05 8.3E-05 
1889 1000000 10 150000 10 5000 0.0108 0.009b 0.0091 0.0085 0.0074 -4.7E-OS 1.7E-04 
1890 1000000 10 150000 10 10000 0.0074 O.00b4 0.0059 0.0054 0.0045 -4.4E-OS 1.4E-04 
1891 1000000 10 150000 10 20000 0.0051 - 0.0041 
_ 
0.003b 0.0032 ~ 0.002b -4.1E-OS 1.1E-04 





1893 1000000 10 150000 12 5000 0.0103 0.0092 0.0087 0.0082 0.0071 -4.4E-OS 1.5E-04 
1894 1000000 10 150000 
_ 
12 10000 0.0070 0.0059 0.0054 0.0050 0.0042 -4.1E-OS 1.2E-04 









0.0018 0.0015 0.0011 -3.7E-OS 6.4E-OS 
1897 1000000 
~ 









1898 1000000 10 150000 14 10000 O.00bS 0.0055 0.0051 0.0047 0.0039 -4.0E-OS 1.1E-04 
1899 1000000 10 150000 14 20000 - 0.004b 0.003b ~ 0.0033 0.0029 0.0023 -3.8E-OS ~ 8.6E-OS 
1900 - 1000000 10 - 150000 - 14 50000 - - 
~ 
0.0030 0.0021 0.0018 
-
0.0015 0.0011 -3.6E-OS 5.7E-OS 
99 
No. E(1) h(1} E(2) h(2) E(3) DO 
_ 





1901 1000000 12 50000 6 5000 0.0117 0.0106 0.0100 0.0093 0.0080 -5.4E-OS 1.9E-04 
1902 1000000 12 50000 b 10000 0.0079 0.0068 0.00b3 0.0058 0.0048 -4.8E-05 1.5E-04 
1903 1000000 12 50000 6 20000 0.0053 0.0043 0.0039 0.0035 0.0027 -4.4E-05 1.1E-04 
1904 1000000 12 50000 6 50000 0.0033 0.0024 0.0020 O.00I7 O.00I2 -3.8E-05 6.8E-OS 
1905 1000000 12 50000 8 5000 
_ 
0.0113 0.0102 0.0096 0.0090 0.0078 -5.2E-05 1.8E-04 
1906 1000000 12 50000 8 10000 0.0077 O.00b6 0.0061 0.0056 0.0047 -4.7E-OS 1.4E-04 
1907 1000000 12 ~ s0000 8 20000 0.0052 0.0042 0.0038 0,0034 0.0027 -4.3E-OS 1.0E-04 
1908 .1000000 12 50000 8 50000 0.0033 0.0024 ~ 0.0020 0.0017 0.0012 -3.8E-OS b.1 E-OS ~ 
1909 1000000 12 .50000 10 5000 0.0109 0.0098 0.0092 0.0087 0.0075 -5.0E-OS 
~ 
1.7E-04 
1910 1000000 12 50000 10 10000 0.0075 0.0064 0.0059 0.0055 0.0045 -4.bE-OS 1.3E-04 
1911 1000000 12 50000 10 20000 0.0051 0.0042 0.0037 0.0033 0.002b -4.2E-OS 9.4E-OS 
1912 1000000 12 50000 10 50000 0.0033 0.0024 0.0020 0.0017 0.0012 -3.8E-OS 5.5E-05 
1913 1000000 12 50000 12 5000 0.0105 0.0094 0.0088 0.0083 0.0072 -4.9E-OS 1.bE-04 
1914 1000000 12 50000 ~ 12 10000 0.0072 0.0062 0.0058 0.0053 0.0044 -4.5E-OS 1.2E-04 
1915 1000000 12 50000 12 20000 0.0050 0.0041 0.0037 0.0033 0.0026 -4.2E-OS 8.bE-05 
191b 1.000000 12 50000 I2 50000 0.0033 0.0024 0.0020 0.0017 0.0012 -3.8E-05 5.0E-OS 
1917 1000000 12 50000 14 5000 0.0100 0.0090 0.0085 0.0079 0.0069 -4.8E-05 1.5E-04 
1918 1000000 12 50000 14 10000 0.0070 0.0060 O.00Sb 0.0051 0.0043 -4.4E-OS 1.1E-04 
1919 1000000 12 50000 14 20000 0.0050 0.0040 0.0036 0.0032 0.0025 -4.1E-OS 8.0E-OS 
1920 1000000 12 50000 14 50000 0.0033 0.0024 0.0020 0.0017 0.0012 -3.8E-OS 4.5E-OS 
1921 1000000 12 75000 6 5000 0.0114 0.0103 0.0097 0.0091 0.0079 -5.1E-OS 1.9E-04 
1922 1000000 12 75000 6 10000 0.0077 0.0067 0.0062 0.0057 0.0047 -4.bE-OS 1.5E-04 
1923 1000000 12 75000 6 20000 0.0052 0.0042 0.0038 0.0034 0.0427 -4.1E-05 1.1E-04 
1924 1000000 12 75000 6 50000 0.0032 0.0023 0.0019 0.0017 0.0012 -3.bE-OS 7.2E-OS 
1925 1000000 12 75000 8 5000 0.0109 0.0098 0.0093 0.0087 0.0075 -4.8E-OS 1.7E-04 
192b 1000000 I2 75000 8 10000 0.0074 0.0064 0.0059 0.0055 0.004b -4.4E-OS 1.4E-04 
1927 1000000 12 75000 8 20000 0.0051 0.0041 0.0037 0.0033 0.002b -4.0E-OS 1.0E-04 
1928 1000000 12 75000 8 50000 0.0031 0.0023 0.0019 0.001 b 0.0012 -3.5E-OS 6.4E-OS 
1929 1000000 12 75000 10 5000 0.0104 0.0093 0.0088 0.0083 0.0072 -4.bE-OS l.bE-04 
1930 1000000 12 75000 10 10000 0.0071 0.0061 0.0057 0.0053 0.0044 -4.2E-OS 1.2E-04 
1931 1000000 12 75000 10 20000 0.0049 0.0040 0.003b 0.0032 0.0025 -3.9E-05 9.3E-OS 
1932 1000000 12 75000 10 50000 0.0031 0.0022 0.0019 0.0016 0.0012 -3.5E-OS 5.8E-OS 
1933 1000000 12 75000 1 Z 5000 0.0098 0.0088 0.0083 0.0078 O.00b8 -4.4E-OS 1.5E-04 
1934 1000000 12 75000 12 10000 0.0069 0.0059 0.0055 0.0050 0.0042 -4.1E-05 1.1E-04 
1935 1000000 12 75000 12 20000 0.0048 0.003 8 0.003 5 0.0031 0.0025 -3.8E-OS 8.5E-OS 
1936 1000000 12 75000 12 50000 0.0031 0.0022 0.0019 0.0016 0.0012 -3.5E-05 5.2E-OS 
1937 1000000 12 750.00 14 5000 0.0093 0.0083 0.0078 0.0074 O.00b4 -4.3E-OS 1.4E-04 
1938 1000000 12 75000 14 10000 0.0066 O.00Sb 0.0052 0.0048 0.0040 -4.0E-05 1.1E-04 
.1939 1000000 12 75000 14 20000 0.0047 0.0037 0.0034 0.0030 0.0024 -3.8E-OS 7.8E-05 
194® 1000000 12 75000 14 50000 0.0031 0.0022 0.0019 0.001 b 0.0011 -3.5E-OS 4.7E-OS 
1941 1000000 12 100000 b 5000 0.0111 0.0101 0.0095 0.0089 0.0077 -4.8E-OS 1.8E-04 
1942.1000000 12 100000 6 _ 10000 
~ 
0.0075 0.0065 0.0061 0.0056 _ 0.0046 _ -4.3E-05 1.4E-04 
1943 1000000 12 100000 6 20000 0.0051 0.0041 0.0037 0.0033 0.0026 -3.9E-OS ~ 1.1E-04 ~ 
1944 1000000 12 100000 6 50000 0.0031 0.0022 0.0019 0.0016 0.0012 -3.4E-OS 7.4E-05 
1945 1000000 12 100000 8 5000 0.0105 0.0095 0.0090 0.0084 0.0073 -4.5E-OS 1.7E-04 
1946 1.000000 12 100000 8 10000 0.0072 0.0062 0.0058 0.0053 0.0045 -4.1E-OS 1.3E-04 
1947 1000000 l2 100000 8 20000 0.0049 0.0040 0.0036 0.0032 0.0026 -3.8E-OS 1.0E-04 
1948 1000000 12 100000 8 50000 0.0031 0.0022 0.0019 0.0016 0.0012 -3.3E-OS 6.bE-OS 
1949 ..~ 1000000 12 100000 10 5000 0.0099 0.0089 0.0084 0.0079 0.0069 -4.3E-05 1.5E-04 
1950 1000000 12 100000 10 10000 0.0069 0.0059 0.0055 
_ 
0.0051 0.0043 -3.9E-OS 1.2E-04 
100 
No. E(1) h(1) E(2) r h(Z) E(3) DO D12 D18 DZ4 Dab et ec 
1951 1000000 12 100000. 10 20000 0.0047 0.0038 0.0035 0.0031 0.0025 -3.bE-OS 9.2E-OS 
1952 1000000 12 100000 
r 
10 50000 0.0030 0.0021 r 0.0018 0.0016 0.0011 -3.3E-OS 5.9E-05 
1953 1000000 12 100000 12 5000 0.0093 0.0083 0.0079 0.0074 0.0065 -4. l E-OS 1.4E-04 
1954 1000000 12 100000 12 10000 0.0066 O.00Sb 0.0052 0.0048 0.0041 -3.8E-OS 1.1E-04 
1955 1000000 12 100000 12 20000 0.0046 0.0037 0.0033 0.0030 - 0.0024 -3.5E-OS 8.3E-OS 




0.0021 0.0018 0.0015 0.0011 -3.2E-05 5.3E-OS 
1957 1000000 12 100000 14 5000 0.0087 0.0078 0.0073 0.0069 0.0060 -3.9E-OS 1.3E-04 
1958 1000000 12 100000 14 10000 0.0063 0.0053 0.0049 0.0046 0.0039 -3.7E-OS 1.0E-04 
1959 1000000 12 
`. 
100000 14 20000 0.0044 0.0035 0.0032 0.0029 0.0023 -3.5E-05 7.5E-OS 
19b0 1000000 12 100000 14 50000 0.0029 0.0020 0.0018 0.0015 0.0011 
A 
-3.2E-OS 4.8E-OS 
1961 1000000 12 125000 6 5000 0.0109 0.0098 0.0093 0.0088 0.0076 -4.6E-OS 1.8E-04 
19b2 1000000 12 125000 6 10000 
_ 
0.0074 0.0064 0.0059 0.0055 0.0046 -4.1E-OS 1.4E-04 
19b3 1000000 12 125000 b 20000 0.0050 0.0041 0.0037 0.0033 0.0026 -3.7E-OS 1.1E-04 
19b4 1000000 12 125000 b 50000 0.0030 0.0022 0.0019 0.001 b 0.0012 -3.2E-OS 7.5E-OS 
19b5 1000000 12 125000 8 5000 0.0102 0.0092 0.0087 0.0082 0.0071 -4.2E-OS 1.6E-04 
19bb 1000000 12 
r 
125000 8 10000 0.0070 0.0061 0.0056 0.0052 0.0044 -3.9E-OS 1.3E-04 
1967 1000000 12 125000 8 20000 0.0048 0.0039 0.0035 0.0032 0.0025 -3.5E-OS 9.9E-OS 
1968 1000000 12 125000 8 50000 0.0030 0.0021 0.0018 0.001 b 0.0011 -3.1E-OS b.bE-OS 
19b9 1000000 12 125000 10 5000 0.0095 0.0085 0.0081 0.0076 0.0067 -4.0E-OS 1.4E-04 
1970 1000000 12 125000 10 10000 0.0067 0.0057 0.0053 0.0049 0.0042 -3.7E-OS 1.2E-04 
1971 1000000 12 125000 
_ 
10 20000 0.0046 0.0037 0.0034 0.0030 0.0024 -3.4E-OS 8.9E-OS 
1972 1000000 12 125000 10 50000 0.0029 0.0021 0.0018 0.0015 0.0011 -3.1E-OS 5.9E-OS 
1973 1000000 12 125000 12 5000 0.0089 0.0079 0.0075 0.0071 0.0062 -3.8E-05 1.3E-04 
1974 1000000 12 125000 12 10000 O.00b3 0.0054 0.0050 0.004b 0.0039 -3.5E-OS 1.0E-04 
1975 1000000 IZ 125000 12 20000 0.0044 0.0035 0.0032 0.0029 0.0023 -3.3E-OS 
r
8.0E-05 
197b 1000000 12 125000 12 50000 0.0029 0.0020 0.0017 . 0.0015 0.0011 -3.0E-OS 5.2E-OS 






0.0065 0.0057 -3.6E-OS 1.2E-04 
1978 1000000 12 125000 14 10000 0.0060 0.0051 0.0047 0.0044 
i 
0.0037 -3.4E-05 9.4E-OS 
1979 1000000 12 125000 14 20000 0.0043 0.0034 0.0031 
f
0.0028 0.0022 -3.2E-OS 7.3E-05 
1980 1000000 12 125000 14 50000 0.0028 0.0020 0.0017 0.0014 0.0011 -3.0E-OS 4.7E-OS 
1981 1000000 12 150000 b 5000 0.0107 0.0096 0.0091 0.0086 0.0075 -4.4E-OS 1.7E-04 
1982 1000000 12 150000 b 10000 0.0073 ~ 0.0063 0.0059 0.0054 0.0045 -3.9E-05 1.4E-04 
1983 1000000 12 150000 b 
r 
20000 0.0049 0.0040 0.0036 
r ~ 
0.0033 0.0026 -3.6E-OS 1.1E-04 
1984 1000000 12 150000 b 50000 0.0030 0.0021 0.0018 0.001. b 0.00 ~ 2 -3.1E-OS 7.5E-05 
1985 1000000 12 150000 8 5000 0.0099 0.0089 0.0085 0.0080 0.0070 -4.0E-OS 1.5E-04 
198b 1000000 12 150000 8 10000 0.0069 0.0059 0.0055 0.0051 _ 0.0043 -3.7E-OS 1.2E-04 
1987 1000000 12 1500 0 8 20000 ~ 0.0047 ~, 0.0038 0.0034 0.0031 0.0025 ~ -3.4E-OS ~ 9.7E-OS 
1988 1000000 12 150000 8 50000 0.0029 0.0021 0.0018 0.0015 0.0011 -3.0E-OS b.bE-OS 
1989 1000000 12 150000 10 5000 0.0092 0.0082 0.0078 0.0074 0.0065 -3.7E-05 1.4E-04 
1990 1000000 12 150000 10 ____ 10000 0.0065 0.0056 0.0052 0.0048 0.0041 -3.5E-OS 1.1E-04 _ 
1991 1000000 12 150400 10 20000 
_ 
0.0045 0.0036 0.0033 0.0030 0.0024 -3.2E-OS 8.bE-OS 
1992 1000000 12 150000 10 50000 
I 
0.0028 0.0020 0.0017 0.0015 0.0011 -2.9E-OS 5.8E-OS 
1993 1000000 12 150000 12 5000 0.0085 0.0076 0.0072 
r 
0.0068 0.0059 -3.5E-OS 1.2E-04 
1994 1000000 12 150000 12 10000 0.0061 0.0052 0.0048 0.0045 0.0038 -3.3E-OS 9.9E-OS 
1995 1000000 12 150000 12 20000 0.0043 0.0034 0.0031 0.0028 ~ 0.0023 -3.1E-OS 7.7E-OS 
199b 1000000 12 150000 12 50000 0.0028 0.0019 
_ 
0.0017 0.0014 0.0011 -2.8E-OS 5.2E-OS 
1997 1000000 12 150000 14 5000 . 0.0078 _ 0.0069 0.0066 0.0062 0.0054 -3.3E-OS 1.1E-04 
1998 1000000 12 --- 150000 ~ 14 10000 0.0058 - 0.0049 0.0045 0.0042 0.0036 -3.2E-05 9.0E-OS 
1999 1000000 12 150000 14 20000 0.0041 0.0033 0.0030 0.0027 0.0022 -3.0E-OS 7.0E-05 
2000 1000000 12 150000 14 50000 0.0027 0.0019 0.001 b 0.0014 0.0010 -2.8E-OS 4.6E-OS 
101 
No. E(1} h(1) E(2) h(2) E(3) ~ DO D12 D18 D24 D36 et ec 
2001 1000000 14 50000 _ 6 5000 0.0098 0.0088 0.0084 0.0079 0.0070 -4.2E-OS 1.5E-04 
2002 1000000 14 50000 b 10000 0.0068 0.0059 0.0055 0.0051 0.0043 -3.8E-OS 1.2E-04 
2003 1000000 14 50000 6 20000 0.0046 0.0038 0.0034 0.0031 0,0025 -3.4E-OS 8.7E-05 
2004 1000000 14 50000 b 50000 0.0029 0.0021 0.0018 0.00 l b 0.0012 -3.0E-OS 5.4E-OS 
2005 1000000 14 50000 8 5000 0.0095 0.0086 0.0081 0.0077 0.0067 -4.1E-OS 1.4E-04 
2006 1000000 14 50000 8 10000 0.0066 0.0057 0.0053 0.0050 0.0042 -3.7E-OS 1.1E-04 
2007 1000000 14 50000 8 20000 0.0046 0.0037 0.0034 0.0031 0.0025 -3.3E-05 8.0E-OS 
2008 1000000 14 50000 r 8 .50000 0.0029 0.0021 .• 0.0018 0.001 b 0.0012 -3.0E-OS 4.8E-OS 




0.0065 -4.0E-OS 1.3E-04 
2010 1000000 14 50000 10 10000 0.0065 0.0056 0.0052 0.0048 0.0041 -3.6E-05 1.0E-04 
2011 1000000 14 50000 10 20000 0.0045 0.0036 0.0033 0.0030 0.0024 -3.3E-05 7.4E-OS 
2012 1000000 14 50000 10 50000 0.0029 0.0021 0.0018 
_ 
0.00 l b 0.0012 -3.0E-OS 4.4E-OS 
2013 1000000 14 50000 12 5000 0.0089 0.0080 0.0075 0.0071 0.0063 -3.9E-OS 1.3E-04 
201.4 1000000 14 50000 12 10000 O.00b3 0.0054 0.0051 0.0047 0.0040 -3.5E-05 9.5E-OS 
2015 1000000 14 50000 12 
r 
20000 0.0044 0.0036 0.0033 0.0030 0.0024 -3.3E-OS 6.9E-OS 
2016 1000000 14 50000 12 50000 0.0029 0.0021 0.0018 0.001b 0.0012 -3.0E-OS 4.0E-OS 
2017 1000000 14 50000 14 5000 0.0086 0.0076 0.0072 0.0068 0.0060 -3.8E-05 1.2E-04 
2018 1000000 14 50000. 14 10000 0.0061 0.0053 0.0049 0.0046 0.0039 -3.5E-OS 8.9E-OS 
2019 1000000 14 50000 14 20000 0.0044 0.0035 0.0032 0.0029 0.0024 -3.2E-05 6.4E-OS 
2020 1000000 14 50000 14 50000 0.0029 0.0021 0.0018 0.0016 0.0012 -3.0E-05 3.7E-OS 
2021 1000000 14 75000 b 5000 0.0096 0.0086 0.0082 0.0078 0.0068 -4.0E-OS 1.4E-04 
2022 1000000 14 75000 b 10000 0.0066 0.0057 0.0054 0.0050 0.0042 
, 
-3.6E-OS 1.2E-04 
2023 1000000 14 75000 b 20000 0.0045 0.0037 0.0034 0.0031 0.0025 -3.2E-OS 8.9E-OS 
2024 1000000 14 75000 b 50000 0.0028 0.0020 0.0018 0.0015 0.0011 -2.8E-OS 5.7E-OS 
2025 1000000 14 75000 8 5000 0.0092 0.0083 0.0079 0.0074 0.0065 -3.8E-OS 1.4E-04 
2026 1000000 14 75000 8 10000 0.0064 0.0055 0.0052 0.0048 0.0041 -3.5E-OS 1.1E-04 
2027 1000000 14 75000 8 20000 0.0044 0.0036 0.0033 0.0030 0.0024 -3.1E-OS 8.1E-OS 
2028 1000000 14 75000 8 50000 0.0028 0.0020 0.0017 0.0015 0.0011 -2.8E-OS 5.1E-OS 
2029 1000000 14 75000 10 5000 0.0088 0.0079 0.0075 0.0071 O.00b2 -3.7E-OS 1.3E-04 
2030 1000000 14 75000 10 10000 0.0062 0.0053 0.0050 0.0047 0.0040 -3.4E-OS 9.9E-OS 
2031 1000000 14 75000 10 20000 0.0043 0.0035 0.0032 0.0029 0.0024 -3.1E-OS 7.5E-OS 
2032 1000000 14 75000 10 50000 0.0028 0.0020 0.0017 0.0015 0.0011 -2.7E-OS 4.7E-OS 
2033 1000000 14 75000 12 5000 0.0084 0.0075 0.0071 0.0067 0.0059 -3.6E-OS 1.2E-04 
2034 1000000 14 75000 12 10000 0.0060 0.0051 0.0048 0.0045 0.0038 -3.3E-OS 9.2E-OS 
2035 1000000 14 75000 12 20000 0.0042 0.0034 0.0031 0.0028 0.0023 -3.0E-OS 6.9E-OS 
2036 1000000 14 75000 12 50000 0.0028 0.0020 0.0017 0.0015 0.0011 -2.7E-OS 4.2E-OS 
2037 1000000 14 75000 14 5000 0.0080 0.0071 0.0067 O.00b4 0.0056 -3.4E-OS 1.1E-04 
2038 1000000 14 75000 14 10000 0.005 8 0.0049 0.004b 0.0043 0.003 7 -3.2E-OS 8.6E-OS 
2039 1000004 14 75000 14 20000 0.0041.. 0.0033 0.0030 0.0027 0.0022 -3.0E-OS 6.4E-OS 
2040 1000000 14 75000 14 50000 0.0027 0.0019 0.0017 0.0015 0.0011 -2.7E-OS 3.9E-OS 
2041 1000000 14 100000 ~ b 5000 0.0094 0.0085 0.0080 0.0076 0.0067 -3.8E-OS 1.4E-04 
2042 1000000 14 100000 b 10000 O.00bS _ O.00Sb 0.0053 0.0049 0.0042 -3.4E-OS l .1 E-04 
2043 1000000 14 100000 
_ 
b 20000 0.0045 0.0036 0.0033 : 0.0030 0.0025 -3.1E-05 8.8E-OS 
2044 1000000 14 100000 , b 50000 0.0028 0.0020 1 0.0017 0.0015 0.00 I 1 -2.7E-OS ~ 5.9E-OS 
2045 1000000 14 100000 8 5000 0.0089 0.0080 0.007b 0.0072 O.00b4 -3.bE-OS , 1.3E-04 
2046 1000000 14 100000 8 10000 0.0063 0.0054 0.0051 0.0047 0.0040 -3.3E-05 1.0E-04 
2047 1000000 14 100000 8 20000 0.0043 0.0035 0.0032 0.0029 0.0024 -3.0E-OS 8. lE-OS 
2048 1000000 14 100000 8 50000 0.0027 0.0019 0.0017 0.0015 0.0011 -2.6E-OS 5.3E-OS 
2049 1000000 14 100000 10 5000 --- 0.0085 0.007b - 0.0072 0,0068 0.0060 -3.4E-05 1.2E-04 2050 1000000 14 100000 10 _ 10000 0.0060 0..0052 0.0048 0.0045 0.0039 -3.1E-OS 9.6E-OS 
102 
No. E(1) h{1) E(2) h(2) E{3) DO D12 D18 D24 D36 et ec 
2051 1000000 14 100000 10 20000 0.0042 0.0034 0.0031 0.0028 0.0023 -2.9E-OS 7.4E-OS 
2052 1000000 14 100000 10 50000 0.0027 0.0019 0.0017 0.001 S 0.00 I 1 -2.6E-OS 4.8E-DS 
2053 1000000 14 100000 12 5000 0.0080 0.0071 O,OObB 0.0064 O,OOSb -3.3E-OS 1.1E-04 
2054 .1000000 14 100000 12 10000 0.0058 0.0049 0.0046 0.0043 0.0037 -3.0E-OS 8.9E-OS 
2055 1000000 14 100000 12 20000 0.0041 0.0033 0.0030 0.0027 0.0022 -2.8E-OS b.7E-OS 
205b 1000000 14 100000 12 50000 0.0027 0.0019 0.0016 0.0014 0.0011 -2.5E-OS 4.3E-OS 
2057 1000000 14 100000 14 5000 0.0075 0.0067 0.0063 0.0060 0.0053 -3.2E-OS 1.0E-04 
2058 1000000 14 100000 14 10000 0.0055 0.0047 0.0044 0.0041 0.0035 -2.9E-OS 8.2E-OS 
2059 1000000 14 100000 14 20000 0.0040 0.0032 0.0029 0.0026 0.0022 -2.7E-OS 6.2E-OS 
20b0 1000000 14 100000 14 50000 0.0026 0.0018 0.0016 0.0014 0.0011 -Z.SE-OS 3.9E-OS 
2061 1000000 14 125000 6 5000 0.0092 0.0083 0.0079 0.0075 0.006b -3.7E-OS 1.4E-04 
20b2 1000000 I4 125000 b 10000 0.0064 O.00SS 0.0052 0.0048 0.0041 -3.3E-OS 1.1E-04 
20b3 1000000 14 125000 b 20000 0.0044 0.0036 0.0033 0.0030 0.0024 -3.0E-OS 8.7E-OS 
20b4 1000000 14 125000 b 50000 0.0027 0.0019 0.0017 0.0015 0.0011 -2.5E-OS 5.9E-OS 
20b5 1000000 14 125000 8 5000 0.0087 0.0078 0.0074 0.0070 0.0062 -3.4E-OS 1.3E-04 
20bb 1000000 14 125000 8 10000 O.00b l 0.0053 0.0049 0.0046 0.0040 -3.1E-OS 1.0E-04 
20b7 1000000 14 125000 8 20000 0.0043 0.0034 ~ 0.0031 
_ 
0.0029 0.0024 -2.8E-OS 7.9E-OS 
20b8 1000000 14 125000 8 50000 0.0027 0.0019 0.00 i 7 0.0014 0.0011 -2.5E-OS 5.3E-OS 
20b9 1000000 14 125000 10 5000 0,0082 0.0073 0.0069 0.0066 0.0058 -3.2E-OS 1.2E-04 
2070 1000000 14 125000 10 10000 0.0059 0.0050 0.0047 0.0044 0.0038 -3.0E-OS 9.3E-OS 
2071 1000000 14 125000 10 20000 0.0041 0.0033 0.0030 0.0028 0.0023 -2.7E-OS 7.2E-OS 
2072 1000000 14 125000 10 so0ao 0.0026 0.0018 0.00 I b 0.0014 0.0011 -2.4E-OS 4.8E-OS 
2073 1000000 14 125000 12 5000 0.0076 0.0068 0.0064 0.006 I 0.0054 -3.1E-OS 1.1E-04 
2074 1000000 14 125000 12 10000 0.0056 0.0047 0.0044 0.0041 0.0036 -2.8E-OS 8.5E-OS 
2075 1000000 I4 125000 12 20000 0.0040 0.0032 0.0029 0.0026 0.0022 -2.bE-OS 6.6E-OS 
207b 1000000 14 125000 12 50000 0.0026 0.0018 0.001 b 0.0014 0.0011 -2.4E-OS 4.3E-OS 
2077 1000000 14 125000 14 5000 0.0071 O.00b3 0.0060 0.0056 0.0050 -2.9E-OS 9.7E-OS 
2078 1000000 14 125000 14 10000 0.0053 0.0045 0.0042 0.0039 0.0034 -2.7E-OS 7.8E-OS 
2079 1000000 14 125000 14 20000 0.0038 0.0030 0.0028 0.0025 0.0021 -2.6E-OS 6.0E-OS 
2080 1000000 14 125000 14 50000 0.0025 0.0018 0.0015 0.0013 0.0010 -2.4E-OS 3.9E-OS 
2081 1000000 14 150000 b 5000 0.0090 0.0081 0.0077 0.0073 O.00bS -3.SE-OS 1.3E-04 
2082 1000000 14 150000 b 10000 0.0063 0.005 S 0.0051 0.0048 0.0041 -3.1E-OS 1.1E-04 
2083 1000000 14 150000 b 20000 0.0043 0.0035 0.0032 0.0029 0.0024 -2.8E-OS ~ 8.6E-OS 
2084 1000000 14 150000 6 50000 0.0027 0.0019 0.0017 0.0015 0.0011 -2.4E-05 5.9E-OS 
2085 1000000 14 150000 8 5000 0.0085 0.0076 0.0072 0.0068 0.0060 -3.2E-OS 1.2E-04 
208b 1000000 14 150000 8 10000 O.00bO 0.0052 0.0048 0.0045 0.0039 -2.9E-OS 9.9E-OS 
2087 1000000 14 150000 8 20000 0.0042 0.0034 0.0031 0.0028 ~ 0.0023 -2.7E-OS 7.8E-OS 
2088 1000000 14 
r 
150000 8 50000 0.002b 
~ 
0.0019 0.001 b 0.0014 0.0011 ~ 
_ 
-2.4E-OS 5.3E-OS 
2089 1000000 14 150000 10 5000 0.0079 
_ 
0.0070 O.00b7 O.00b3 0.0056 
- 
-3.0E-OS 1.1E-04 
2090. 1000000 14 150000 10 10000 0.0057 0.0049 0.004b ~ 0.0043 0.0037 ~ -2.8E-OS 9.0E-OS 
209.1 1000000 14 150000 10 20000 0.0040 0.0032 0.0029 _ 0.0027 0.0022 -2.bE-OS 7.0E-OS 
2092 1000000 14 150000 10 50000 0.0026 0.0018 0.001 b 0,0014 0.0011 ~ 
_ 
-2.3E-OS 4.7E-OS 
2093 1000000 I4 150000 12 5000 0.0073 O.00bS 0.0062 0.0058 0.0052 -2.9E-OS 1.0E-04 
2094 ~ 1000000 14 150000 12 10000 0.0054 0.0046 _ 0.0043 0.0040 0.0035 -2.7E-OS 8.2E-OS 
2095 1000000 14 150000 12 20000 0.0039 0.0031 0.0028 0.0026 0.0021 -2.5E-OS b.4E-OS 
209b 1000000 14 150000 12 50000 0.0025 0.0017 _ 0.001. S 0.0013 0.0410 -2.3E-OS 4.3E-OS 
2097 1000000 14 150000 I4 5000 0.0068 O.00bO 
_ 
0.0057 0.0054 0.0048 -2.7E-OS 9.2E-OS 
2098 1000000 14 _ 150000 14 10000 O.00S 1 0.0043 0.0040 
_ 
0.0038 0.0033 -2.bE-OS 7.4E-OS 
2099 1000000 14 150000 14 . 20000 .  0.0037 0.0029 0.0027 0.0024 0.0020 ~ -2.4E-OS 5.8E-OS 
2100 1000000 14 1.50000 14 50000 0.0025 0.0017 
~ 
0.001 S 0.0013 0.0010 -2.2E-OS 3.9E-OS 
103 
No. E(1) h(1) E(2) h(2) E{3) DO D12 D18 D24 D36 et ec 
2101 2000000 2 50000 b 5000 0.0358 0.0241 0.0179 0.0129 O.00Sb -2.3E-04 1.7E-03 
2102 2000000 2 50000 _ b 10000 0.0241 0.0144 0.0099 0.0068 0.0028 _ -2.0E-04 1.2E-03 
21.03 2000000 2 50000 6 20000 O.Olb3 0.0082 0.0052 0.0033 0.0014 -1.8E-04 8.5E-04 
2104 2000000 2 50000 b 50000 0.0102 0.0038 0.0020 0.0012 0.0005 -1.6E-04 4.6E-04 
2105 2000000 2 _ 50000 8 5000 0.0303 0.0203 0.0152 0.0112 0.0049 -2.0E-04 1.4E-03 
2106 2000000 2 50000 8 10000 0.0216 0.0128 0.0090 O.00b3 0.0027 -1.9E-04 1.0E-03 
2107 2000000 2 50000 8 20000 0.0153 0.0077 0.0049 0.0033 0.0014 -1.7E-04 b,9E-04 
2108 2000000 2 50000 8 50000 0.0102 0.003 8 0.0021 0.0012 0.0005 - I .bE-04 3.7E-04 
2109 2000000 2 50000 10 5000 0.0260 0.0170 0.0128 0.0095 0.0043 -1.8E-04 1.1E-03 
2110 2000000 2 50000 10 10000 0.0195 0.0114 0.0081 0.0057 0.0025 -1.7E-04 8.1E-04 
2111 2000000 2 50000 10 20000 0.0145 0.0072 0.0047 0.0031 0.0013 -1.7E-04 5.7E-04 
2112 2000000 2 50000 10 50000 0.0102 0.0038 0.0021 0.0013 0.0005 -1.bE-04 3.1E-04 
2113 2000000 2 50000 12 5000 0.0226 0.0144 0.0108 0.0080 0.0036 -1.7E-04 8.7E-04 
2114 2000000 2 50000 12 10000 0.0178 0.0102 0.0072 0.0052 0.0023 -1.7E-04 6.bE-04 
2115 2000000 2 50000 I2 20000 O.OI38 0.0068 0.0044 0.0030 0.0013 -1.bE-04 4.7E-04 
2116 2000000 2 50000 12 50000 0.0102 0.003 8 0.0021 0.0013 0.0005 -1.6E-04 2.5E-04 
2117 2000000 2 50000 14 5000 0.0201 0.0123 0.0092 0.0068 0.0031 -1.7E-04 7.1E-04 
2118 2000000 2 50000 14 10000 0.0165 0.0092 0.0065 0.0046 0.0021 -1.6E-04 5.5E-04 
2119 2000000 2 50000 14 20000 0.0132 0.0064 0.0041 0.0028 0.0012 - l .bE-04 3.9E-04 
2120 2000000 2 50000 14 50000 0.0102 0.0038 0.0021 0.0013 0.0005 -1.6E-04 2.1E-04 
2121 2000000 2 75000 b 5000 0.031 b 0.0219 0.01 bb 0.0122 0.0054 -1.8E-04 1.5E-03 
2122 2000000 2 75000 b 10000 0.021 b 0.0133 0.0095 0.0067 0.0028 -1.6E-04 1.1E-03 
2123 2000000 2 75000 b 20000 0.014b 0.0077 0.0051 0.0034 0.0014 -1.5E-04 7.9E-04 
2124 2000000 2 75000 6 50000 0.0089 0.0035 0.0020 0.0013 0.0005 -1.3E-04 4.5E-04 
2125 2000000 2 75000 8 5000 0.0257 0.0176 0.0135 0.0101 0.0045 -I.SE-04 1.1E-03 
2126 2000000 2 75000 8 10000 0.0186 0.0115 0.0084 O.00bO 0.002b -1.4E-04 8.7E-04 
2127 2000000 2 75000 8 20000 0.0132 0.0070 0.0047 0.0032 0.0014 -1.4E-04 b.3E-04 
2128 2000000 2 75000 8 50000 0.0087 0.0034 0.0020 0.0013 0.0005 -1.3E-04 3.6E-04 
2129 2000000 2 75000 10 5000 0.0212 0.0142 0.0109 0.0082 0.0037 -1.4E-04 8.8E-04 
2130 2000000 2 75000 10 10000 0.01 b3 0.0099 0.0072 --._ 0.0053 0.0023 -1.3E-04 6.9E-04 
2131 2000000 2 75000 10 20000 0.0122 0.0064 0.0043 0.0030 0.0013 -1.3E-04 5.0E-04 
2132 2000000 2 75000 10 50000 0.0084 0.0033 0.0020 0.0013 0.0005 -1.2E-04 2.9E-04 
2133 2000000 2 75000 12 5000 0.0180 0.011 b 0.0089 0.0067 0.0031 -1.3E-04 6.9E-04 
2134 2000000 2 75000 12 10000 0.0145 0.0085 0.0063 0.0046 0.0021 -1.3E-04 5.5E-04 
2135 2000000 2 75000 12 20000 0.0113 0.0058 0.0040 0.0028 0.0012 -1.3E-04 4.1E-04 
2136 2000000 2 75000 12 50000 0.0083 0.0032 0.0019 0.0012 0.0005 -1.2E-04 2.4E-04 
2137 2000000 2 75000 14 5000 0.0156 0.009b 0.0073 0.0055 0.0025 -1.2E-04 5.5E-04 
2138 2000000 2 75000 14 10000 0.0131 0.0074 0.0054 0.0040 0.0018 -1.2E-04 4.5E-04 
2139 2000000 2 75000 14 20000 0.0107 0.0053 0.0036 0,0026 0.0011 -1.2E-04 3.4E-04 
2140 2000000 2 75000 14 50000 0.0081 0.0032 0.0019 0.0012 0.0005 -1..2E-04 2..0E-04 
2141 2000000 2 100000 b 5000 0.0286 0.0202 0.0 I Sb 0.011 b 0.0052 -1.5E-04 1.3E-03 
2142 2000000 2 100000 b 10000 0.0197 0.0126 0.0092 0.0066 0.0028 -1.3E-04 1.0E-03 
2143 2000000 2 100000 b 20000 0.0134 0.0073 0.0050 0.0034 0.0014 -1.2E-04 7.3E-04 
2144 2000000 2 100000 b 50000 0.0081 0.0034 0.0020 0.0013 0.0005 -1.1E-04 4.4E-04 
2145 2000000 2 100000 8 5000 0.0225 0.015 7 0.0123 0.0093 0.0042 -1.2E-04 9.8E-04 
2146 2000000 2 100000 8 10000 0.01 bb 0.0105 0.0078 0.005 7 0.0025 -1.2E-04 7.7E-04 
2147 2000000 2 100000 8 20000 0.0119 0.0065 0.0045 0.0032 0.0014 -1.1E-04 5.7E-04 
2148 2000000 2 100000 8 50000 0.0077 0.0032 0.0020 0.0013 0.0005 -1.0E-04 3.5E=04 
2149 2000000 2 100000 10 
_ 
5000 0.0182 ~ 0.0123 0.009b 0.0073 0.0033 -1.1E-04 ~ 7.4E-04 
2150 2000000 2 100000 10 10000 0.0142 0.0088 0.0066 0.0049 0.0022 -1.1E-04 6.0E-04 
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No. E(1) h(1} E(2) h(2) E(3) DO D12 D18 
_ 
_ D24 D36 et 
, 
ec 
2151 2000000 2 100000 10 20000 0.0107 0.005 8 0.0041 0.0029 0.0013 -1.0E-04 4. S E-04 








0.0019 0.0013 0.0005 -1.0E-04 2.8E-04 
2153 2000000 2 
r 





2154 2000000 2 100000 12 10000 0.0124 0.0075 O.00Sb 0.0042 0.0019 -1.0E-04 4.8E-04 
2155 2000000 2 _ 100000 _ 12 _ 20000 0.0098 0.0052 0.0037 0.002b _ 0.0012 -1.0E-D4 3.7E-04 
215b 2000000 2 100000 12 50000 0.0071 0.0029 0.0018 0.0012 0.0005 -9.9E-OS 2.3E-04 
2157 2000000 2 100000 14 5000 0.0129 0.0080 O.00b 1 0,0047 0.0022 -9.8E-OS 4.bE-04 
21.58 2000000 2 100000 14 10000 0.0110 0.0064 0.0048 0.0035 O.00Ib -9.8E-OS 3.8E-04 
2159 2000000 2 100000 14 20000 0.0091 0.0046 0.0033 0.0024 0.0011 -9.9E-OS 3.0E-04 
21b0 2000000 2 100000 14 50000 0.0069 0.0028 0.0017 0.0012 0.0005 -9.8E-OS 1.9E-04 
21b1 2000000 2 125000 b 5000 0.02b3 0.0189 0.0147 0.0111 0.0050 -1.2E-04 1.2E-03 
2162 2000000 2 125000 6 10000 0.0183 0.0120 0.0089 O.00b4 0.0028 -1.1E-04 9.1E-04 
2163 2000000 2 125000 
r ~ 
6 20000 0.0125 
i 
0.0071 0.0049 0.0034 0.0014 -1.0E-04 b.8E-04 




0.0013 0.0005 -9.3E-OS 4.2E-04 
2165 2000000 2 125000 8 5000 0.0202 0.0143 0.0113 0.0086 0.0039 -9.9E-OS 8.bE-04 
2166 2000000 2 125000 8 10000 0.01 S 1 0.0098 0.0074 0.0055 0.0024 -9.bE-OS 6.9E-04 
2167 2000000 2 125000 8 20000 0.0109 0.0062 _ 0.0044 0.0031 0.0013 -9.3E-OS 5.2E-04 
2168 2000000 2 125000 8 50000 0.0070 0.0031 0.0020 0.0013 0.0005 -8.7E-OS 3.3E-04 
2169 2000000 2 125000 10 5000 O.OlbO 0.0109 0.008b 0.006b 0.0030 -8.8E-OS b.5E-04 
2170 2000000 2 125000 10 10000 0.0127 0.0081 0.0061 0.004b 0.0021 -8.7E-OS 5.3E-04 
2171 2000000 2 125000 10 20000 0.0096 0.0054 0.0039 0.0028 0.0012 -8.bE-OS 4.1E-04 
2172 2000000 2 125000 10 50000 0.006b 0.0029 0.0019 0,0013 0.0005 -8.5E-05 2.bE-04 
2173 2000000 2 125000 12 5000 0.0131 0.008b O.00b7 0.0051 ~ 0.0024 -8.2E-05 5.0E-04 
2174 2000000 2 125000 12 10000 0.0109 0.0067 0.0051 0.0038 0.0017 -8.3E-05 4.2E-04 
2175 2000000 2 125000 12 20000 0.0087 0.0047 0.0034 0.0025 0.0011 -8.3E-OS 3.3E-04 
217b 2000000 2 125000 12 50000 O.00b3 0.0027 0.0018 0.0012 0.0005 -8.3E-OS 2.1E-04 
2177 2000000 2 125000 14 5000 0.0110 0.0069 0.0053 
r 
0.0041 0.0019 -8.0E-OS 3.9E-04 
2178 2000000 2 125000 14 10000 0.009b 0.0056 0.0043 0.0032 0.0015 -8.1E-OS 3.4E-04 
2179 2000000 2 125000 14 20000 0,0080 0.0042 0.0030 0.0022 0.0010 -8.1E-OS 2.7E-04 
2180 2000000 2 125000 14 50000 O.00b 1 0.0025 0.0017 0.0011 0.0005 -8.2E-OS 1.7E-04 
2181 2000000 2 150000 6 5000 0.0244 0.0177 0.0139 0.0106 0.0048 -1.1E-04 1.1E-03 
2182 2000000 2 150000 6 10000 0.0172 0.0115 0.0086 0.0063 0.0027 -9.7E-OS 8.4E-04 
2183 2000000 2 150000 6 20000 0.0117 0.0069 0.0048 0.0034 0.0014 -9.0E-OS 6.4E-04 
2184 2000000 2 150000 6 50000 0.0071 0.0032 0.0020 0.0013 0.0006 -8.1E-OS 4.0E-04 
2185 2000000 2 150000 8 5000 0.0184 0.0132 0.0105 0.0080 0.0037 -8.2E-OS 7.8E-04 
2186 2000000 2 150000 8 10000 0.0140 0.0092 0.0071 0.0053 0.0024 -8.1E-OS b.3E-04 
2187 2000000 2 150000 8 20000 0.0101 . 0.0059 0.0043 0.0031 0.0013 -7.9E-OS 4.9E-04 
2188 2000000 2 150000 8 50000 0.0065 0.0030 0.0019 0.0013 0.0005 -7.5E-OS 3.1E-04 
2189 2000000 2 150000 10 5000 0.0143 0.0099 0.0079 O.00b 1 0.0028 -7.3E-OS 5.8E-04 
2190 2000000 2 150000 10 10000 O.011b 0.0075 0.0058 0.0043 0.0020 -7.3E-OS 4.8E-04 
2191 ._~, 2000000 2 150000 10 20000 0.0089 0.0051 0.0037 0.0027 - 0.0012 -7.3E-OS 3.8E-04 
2192 2000000 2 150000 10 50000 0.0061 0.0027 0.0018 0.0013 0.0005 -7.2E-OS 2.5E-04 
2193 2000000 2 150000 12 5000 0.011 b 0.0076 0.0060 0.0046 0.0022 -b.8E-OS 4.4E-04 
2194 2000000 2 150000 12 10000 0.0098 0.0061 0.0047 0.0035 O.00I6 -b.9E-OS 3.8E-04 
2195 2000000 2 150000 12 20000 0.0079 0.0044 0.0032 0.0024 0.0011 -7.0E-OS 3.0E-04 
2196 2000000 2 150000 12 50000 0.0057 0.0025 0.0017 0.0012 0.0005 -7.1E-OS 2.0E-04 
2197 2000000 2 150000 14 5000 ~ 0.0097 0.0061 0.0048 0.0037 0,0017 -6.bE-OS 3.4E-04 
2198 2000000 2 150000 14 10000 
~ 
0.0085 0.0050 0.0039 0.0029 0.0013 -b.7E-OS 3.0E-04 
2199 2000000 2 150000 14 20000 0.0072 0.0038 ~ 
_ 
0.0028 0.0021 0.0009 -b.BE-OS 2.4E-04 
2200 2000000 2 150000 14 50000 0.0055 0.0024 0.0016 0.0011 0.0005 -7.0E-OS 1.bE-04 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
2201 2000000 4 50000 6 5000 0.0250 0.0209 0.0180 0.0153 0.0107 -1.4E-04 7.4E-04 
2202 2000000 4 50000 6 r 10000 0.0163 0.0127 0.0104 0.0084 _ 0.0055 -1.3E-04 5.5E-04 
2203 2000000 4 50000 6 20000 0.0107 0.0076 0.0059 0.0045 0.0027 -1.1E-04 3.9E-04 
2204 2000000 4 50000 6 50000 O.00b4 0.0039 0.0027 0.0019 0.0010 -9.7E-OS 2.2E-04 
2205 2000000 4 50000 8 . 5000 0.0230 0.0192 0.01 bb 0.0143 0.0102 
~ 
-1.3E-04 b.5E-04 







2207 2000000 4 50000 8 20000 0.0103 0.0073 0.005 7 0.0044 0.002b - l .1 E-04 3.4E-04 
2208 2000000 4 50000 8 50000 0.0064 0.0039 0.0027 0.0019 0.0010 -9.7E-OS 1.9E-04 
2209 2000000 4 50000 10 5000 0.0212 0.0176 0.0153 0.0132 0.0096 -1.2E-04 S.bE-04 
2210 2000000 4 
f 
50000 10 10000 0.0144 0.0112 0.0093 0.0076 0.0052 -1.1E-04 4.2E-04 
2211 2000000 4 50000 10 20000 0.0099 0.0070 0.0055 0.0042 0.0026 -1.1E-04 3.0E-04 
2212 2000000 4 50000 10 50000 0.0064 0.0039 0.0027 0.0019 0.0010 -9.7E-OS l.bE-04 
2213 2000000 4 50000 12 5000 0.0195 0.01 b 1 0.0140 0.0121 0.0090 -1.2E-04 4.9E-04 
2214 2000000 4 50000 12 10000 0.0136 0.0105 0.0087 0.0072 0.0049 -1.1E-04 3.7E-04 
2215 2000000 4 50000 12 20000 0.0096 0.0068 0.0053 0.0041 0.0026 -1.0E-04 2.bE-04 
2216 2000000 4 50000 12 50000 0.0064 0.0039 0.0027 0.0019 0.0010 -9.7E-OS 1.4E-04 
2217 2000000 4 50000 14 5000 0.0180 0.0148 0.0128 0.0111 0.0083 -1.1E-04 4.3E-04 
2218 2000000 4 50000 14 10000 0.0129 0.0099 0.00$2 . 0.0068 0.0047 -1.1E-04 3.2E-04 
2219 2000000 4 50000 14 20000 0.0093 0.0065 0.0051 
v 
0.0040 0.0025 -1.0E-04 2.3E-04 
2220 2000000 4 50000 14 50000 O.00b4 0.0039 0.0027 0.0019 0.0010 -9.bE-OS 1.3E-04 
2221 2000000 4 75000 6 5000 0.0236 0.0198 0.0172 0.0148 O.OIOb -1.3E-04 6.9E-04 
2222 2000000 4 75000 b 10000 0.0154 0.0121 0.0100 0.0082 0.0054 -1.1E-04 5.3E-04 
2223 2000000 4 75000 b 20000 0.0101 0.0072 ~ 0.0057 0.0044 0.0027 -1.0E-04 3.8E-04 
2224 2000000 4 75000 6 50000 0.0059 0.0036 0.0025 0.0018 0.0010 -8.7E-05 2.3E-04 
2225 2000000 4 75000 8 5000 0.0212 0.0178 0.015b O.Q 135 0.0099 -1. IE-04 5.9E-04 
2226 2000000 4 75000 8 10000 0.0142 0.0111 0.0093 .0.0077 0.0053 -1.0E-04 4.5E-04 
2227 2000000 4 75000 8 20000 0.0095 0.0068 0.0054 0.0042 0.002b -9.bE-OS 3.3E-04 
2228 2000000 4 75000 8 50000 0.0058 0.0035 0.0025 0.0018 0.0010 -8.bE-OS 1.9E-04 
2229 2000000 4 75000 10 5000 0.0191 0.0160 0.0140 0.0122 0.0092 -1.0E-04 5,0E-04 
2230 2000000 4 75000 10 10000 0.0131 0.0102 0.008b 0.0072 0.0050 -9.8E-OS 3.9E-04 
2231 2000000 4 75000 10 20000 0.0090 0.0064 0.0051 0.0040 0.002b -9.2E-OS 2.8E-04 
2232 2000000 4 75000 10 50000 0.0057 0.0035 0.0025 0.0018 0.0010 -8.5E-OS 1.7E-04 
2233 2000000 4 75000 12 5000 0.0172 0.0143 0.012b 0.0110 0.0084 -9.$E-OS 4.3E-04 
2234 2000000 4 75000 12 10000 0.0121 0.0094 0.0079 0.0067 0.0048 -9.4E-OS 3.3E-04 
2235 2000000 4 75000 12 20000 0.0085 0.0061 0.0048 0.0039 0.0025 -8.9E-OS 2.4E-04 
2236 
~ 
2000000 4 75000 12 s0000 0.0056 0.0034 0.0024 0.0017 0.0010 -8.4E-OS 1.4E-04 
2237 2000000 4 75000 14 ~ 5000 _ 0.0171 _ 0.0144 0.0128 0.0115 0.0092 -9.4E-OS 3.bE-04 
2238 2000000 4 75000 14 10000 0.0113 0.0087 0.0073 O.00b2 0.0045 -9.1E-OS 2.9E-04 
2239 2000000 4 , 75000 14 20000 0.0082 0.0058 0.004b 0.0037 0.0024 -8.8E-OS 2.1E-04 
2240 2000000 4 75000 14 50000 0.0055 0.0033 0.0024 0.0017 0.0010 -8.4E-OS 1.2E-04 
2241 2000000 4 100000 6 5 000 0.0225 0.0190 0.01 bb 0.0143 0.0104 -1.1E-04 6.4E-04 
2242 2000000 4 . 100000 b 10000 0.0147 0.0116 0.0097 0.0081 0.0054 -1.0E-04 5.0E-04 
2243 200000U 4 1000b0 6 - 20000 0.0096 0.0070 0.0055 ~ 0.0043 ~ 0.0027 -9.2E-OS 3.7E-04 
2244 2000000 4 100000 b 50000 0.0056 0.0035 
,_,~, 
0.0025 0.0018 0.0010 -8.0E-OS 2.3E-04 
2245 2000000 4 100000 8 5000 0.0198 
~ 
0.0168 0.0148 0.0129 ~ 0.009b -1.0E-04 5.4E-04 
2246 2000000. 4 100000 8 10000 0.0133 0.0105 ~ 0.0089 0.0075 0.0052 -9.3E-OS 4.2E-04 






O.00bS 0.0052 0.0041 0.002b -8.bE-OS 3.1E-04 







0.0024 0.0018 0.0010 -7.8E-OS 1.9E-04 
2249 2000000 4 ~: 100000 10 5000 0.0175 0.0148 0.0131 0.01 I S 0.0087 -9.2E-OS 4.5E-04 
2250 2000000 4 10000.0 10 10000 0.0121 0.009b 0.0081 O.00b9 0.0049 -8.7E-05 3.5E-04 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
2251 2000000 4 100000 10 20000 0.0083 0.0060 0.0048 0.0039 0.002b -8.2E-OS 2.bE-04 
2252 2000000 4 100000 10 50000 0.0052 0.0032 0.0023 0.0017 0.0010 -7.bE-05 1.bE-04 
2253 2000000 4 100000 12 5000 0.0 l Sb 0.0130 0.0115 0.0102 0.0078 -8.bE-OS 3.8E-04 
2254 2000000 4 100000 12 10000 0.0111 0.0087 0.0074 O.00b3 0.004b -8.3E-OS 3.0E-04 
2255 2000000 4 100000 12 20000 0.0078 O.00Sb 0.0045 0.0037 0.0025 -7.9E-OS 2.3E-04 
2256 2000000 4 100000 12 50000 0.0051 0.0031 0.0023 0.0017 0.0010 -7.5E-OS 1.4E-04 
2257 2000000 4 100000 14 5000 0.0139 0.0115 0.0101 0.0090 0.0070 -8.2E-OS 3.2E-04 
2258 2000000 4 100000 14 10000 0.0102 0.0079 O.00b7 0.0058 0.0043 -7.9E-05 2.bE-04 
2259 2000000 4 100000 14 20000 0.0074 0.0053 0.0042 0.0035 0.0024 -7.7E-OS 1.9E-04 
2260 2000000 4 100000 14 50000 0.0050 0.0030 0.0022 0.001 b 0.0010 -7.4E-OS 1.2E-04 
2261 2000000 4 125000 b 5000 0.0215 0.0183 0.01 b 1 0.0140 0.0102 -1.0E-04 b.0E-04 
2262 2000000 4 125000 b 10000 0.0141 0.0113 0.0095 0.0079 0.0054 -9.4E-OS 4.7E-04 
22b3 2000000 4 125000 b 20000 0.0093 O.00b8 0.0054 0.0043 0.0027 -8.5E-OS 3.bE-04 
2264 2000000 4 125000 b 50000 0.0054 0.0034 0.0024 0.0018 0.0010 -7.4E-OS 2.3E-04 
2265 2000000 4 125000 8 5000 0.0187 0.0159 0.0141 0.0124 0.0094 -9.0E-OS 4.9E-04 
2266 2000000 4 125000 8 10000 0.012b 0.0101 0.008b 0.0073 0.0051 -8.4E-OS 3.9E-04 
22b7 2000000 4 125000 8 20000 0.0085 O.00b2 0.0050 0.0040 0.002b -7.8E-05 3.0E-04 
2268 2000000 4 125000 8 50000 0.0051 0.0032 0.0023 0.0017 0.0010 -7.1E-OS 1.9E-04 
22b9 2000000 4 125000 10 5000 0.01 b3 0.0138 0.0123 0.0109 0.0084 -8.2E-OS 4.1E-04 
2270 2000000 4 125000 10 10000 0.0113 0.0090 0.0077 O.00bb 0.0048 -7.8E-OS 3.3E-04 
2271 2000000 4 125000 10 20000 0.0078 0.0057 0.004b 0.0038 0.002b -7.4E-OS 2.5E-04 
2272 2000000 4 125000 10 50000 0.0049 0.0030 0.0022 0.0017 0.0010 -b.9E-05 1.bE-04 
2273 2000000 4 125000 12 5000 0.0143 . 0.0120 0.0107 0.0095 0.0074 -7.bE-OS 3.4E-04 
2274 2000000 4 125000 12 10000 0.0103 0.0081 0.0070 O.00bO 0.0045 -7.4E-OS 2.7E-04 
2275 2000000 4 125000 12 20000 0.0073 0.0053 0.0043 0.003b 0.0025 -7.1E-OS 2.1E-04 
2276 2000000 4 125000 12 50000 0.0047 0.0029 0.0022 0.0022 0.0010 -b.8E-OS 1.3E-04 
2277 2000000 4 125000 14 5000 0.012b 0.0104 0.0093 0.0083 O.00bS -7.2E-OS 2.9E-04 
2278 2000000 4 125000 14 10000 0.0094 0.0073 O.00b3 0.0054 0.0041 -7.1E-OS 2.3E-04 
2279 2000000 4 125000 14 20000 O.00bB 0.0049 0.0040 0.0033 0.0023 -b.9E-OS 1.8E-04 
2280 2000000 4 125000 14 50000 0.004b 0.0028 0.0021 0.001 b 0.0010 -b.7E-05 1.2E-04 
2281 2000000 4 150000 b 5000 0.0207 0.017b O.OlSb 0.013b 0.0101 -9.5E-OS 5.7E-04 
2282 2000000 4 150000 6 10000 0.013b 0.0109 0.0093 0.0078 0.0054 -8.7E-05 4.5E-D4 
tttttt i t t t 20000 0.0089 O.00bb 0.0053 0.0042 0.0027 -7.9E-OS 3.4E-04 
: ~ tttttt t t t t 50000 0.0052 0.0033 0.0024 0.0018 0.0010 -b.9E-OS 2.2E-04 
tttttt t t t t 5000 0.0178 0.0152 0.0135 0.0120 0.0091 -8.2E-OS 4.bE-04 
tttttt tttt lift i t t 0.0097 t tt : t tt 0.0051 t t• 
tttttt tttt tttt t tt ; O.00bO t ti• • t tt• t 0.002b t t• 
2288 2000000 4 150000 8 t t t t t t t• • 0.0031 t t t t t t 0.0010 t t• 
2289 2000000 4 150000 10 5000 t t 0.0130 t t i t I~ 0.0081 t t• 
' ~ 2000000 flit t flit t ~ t t it ; + 0.0074 t tt+- t tt~ t i t• 
' 2000000 tilt t tttt i ti t it - 0.0045 t it t tt t t• 
2292 2000000 4 150000 10 t t i i t t t• + t i t 0.0022 i t t t t t t t i• 
2293 2000000 4 150000 12 5000 0.0 Y 33 0.0112 0.0100 0.0090 0.0070 -b.8E-OS 3.1E-04 
' - tttttt • tttt 10000 ~ 0.009b 0.007b O.00bb t rt t tt• t t• 
' tttttt tttt 20000 O.00b8 0.0050 0.0041 t tt t tt t t t • 
' ~ t t t t ~~ ~ t t ~ 50000 0.0044 0.0028 0.0021 + t t ~ t t t t t t• 
tttttt tttt 5000 O.011b 0.009b 0.008b t it t tt+ + ~ t• 
~ : tttttt ~ tttt 10000 0.0087 O.00b8 0.0059 t tt t tt - t t• 
' ~ tttttt t t t t - 20000 O.00b4 0.004b 0.003 8 t t t t t t r t• 
2300 2000000 4 150000 14 50000 0.0043 0.002b 0.0020 0.0015 0.0010 -b. l E-OS 1. l E-04 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 Dab et ec 
2301 2000000 b 50000 6 5000 0.0185 0.0165 0.0150 O.OI36 O.OI08 -8.8E-OS 4.0E-04 
2302 2000000 6 50000 b 10000 O.OI20 0.0102 0.0090 0.0079 0.0059 -7.9E-05 3.0E-04 
2303 2000000 b 50000 6 20000. 0.0078 0.0063 0.0053 0.0044 0.0031 -7.1E-OS 2.2E-04 
2304 2000000 6 50000 6 50000 0.0046 0.0033 0.002b 0.0020 0.0012 -6.2E-OS 1.3E-04 
2305 2000000 b 50000 8 - ~ 5000 0.0175 0.0157 - 0.0143 - 0.0130 0.0104 -8.3E-05 3.bE-04 
2306 2000000 6 50000 8 10000 
- 
0.0115 0.0098 0.0087 0.0076 0.0057 -7.bE-05 2.8E-04 
2307 2000000 b 50000 8 20000 0.0076 0.0061 0.0052 0.0043 
_ 
0.0030 -b.9E-05 2.0E-04 
2308 2000000 6 50000 8 50000 0.004b 0.0033 0.0026 0.0020 0.0012 -6.2E-OS 1.1E-04 
2309 2000000 6 50000 10 5000 0.0166 0.0148 0.0136 0.0123 0.0099 -8.0E-05 3.3E-04 
2310 2000000 6 50000 10 10000 0.0110 0.0094 0.0083 0.0073 0.0055 -7.3E-OS 2.5E-04 
2311 2000000 6 50000 10 20000 0.0074 0.0059 0.0050 0.0042 0.0030 -6.8E-05 1.8E-04 
2312 2000000 6 50000 10 50000 0.0046 0.0033 0.002b 0.0020 0.0012 -b.2E-05 1.0E-04 
2313 2000000 b 50000 12 5000 0.0157 0.0140 0.0128 0.0 i 17 0.0095 -7.bE-OS 3.0E-04 
2314 2000000 6 50000 12 10000 0.0106 0.0090 0.0080 0.0070 0.0053 -7.1E-OS 2.3E-04 
2315 2000000 b 50000 12 20000 ~ 0.0072 0.0058 0.0049 0.0041 0.0029 -6.7E-OS 1.bE-04 
2316 2000000 6 50000 12 50000 0.0046 0.0033 0.0026 0.0020 0.0012 -6.2E-05 9.0E-OS 
2317 2000000 b 50000 14 5000 0.0149 0.0132 0.0121 0.0110 0.0090 -7.4E-OS 2.7E-04 
2318 2000000 6 50000 14 10000 0.0102 0.0086 0.0076 0.0067 0.0052 -7.0E-OS 2. I E-04 
2319 2000000 6 50000 I4 20000 0.0071 0.0056 0.0048 0.0040 0.0028 -6.bE-OS 1.5E-04 
2320 2000000 b 50000 14 50000 0.004b 0.0033 0.0026 0.0020 0.0012 -6.2E-OS 8.1E-OS 
2321 2000000 b 75000 b 5000 O.OI78 0.0160 0.014b 0.0132 0.0106 -8.2E-OS 3.8E-04 
2322 2000000 6 75000 6 10000 O.011b 0.0099 0.0088 0.0077 0.0058 -7.4E-OS 3.0E-04 
2323 2000000 6 75000 6 20000 0.0075 0.0061 0.0052 0.0043 0.0030 -b.bE-OS 2.2E-04 
2324 2000000 b 75000 6 50000 
v 
0.0044 0.0031 0.0025 0.0019 0.0012 -5.8E-05 1.4E-04 
2325 2000000 6 75000 8 5000 0.01b7 0.0149 0.0137 0.0125 0.0101 -7.bE-OS 3.4E-04 
2326 2000000 b 75000 8 10000 0.0109 0.0094 0.0083 0.0073 0.0056 -7.0E-OS 2.7E-04 
2327 2000000 6 75000 8 20000 0.0072 0.0058 0.0050 0.0042 0.0030 -6.4E-05 2.0E-04 
2328 2000000 6 75000 8 50000 0.0043 0.0031 0.0024 0.0019 0.0012 -5.7E-05 1.2E-04 
2329 2000000 6 75000 10 5000 0.015b 0.0139 0.0 I28 0.0117 0.0095 -7.2E-OS 3.1E-04 
2330 2000000 b 75000 10 10000 0.0103 0.0088 0.0079 0.0070 0.0054 -b.7E-OS 2.4E-04 
2331 2000000 6 75000 - 10 20000 O.00b9 0.0056 - 0.0048 0.0040 0.0029 -6.2E-05 1.7E-04 
2332 2000000 b 75000 10 50000 0.0043 0.0030 0.0024 
~~ 
0.0019 0.0012 . - -5.bE-OS 1.0E-04 
2333 2000000 6 75000 12 5000 0.0145 0.0129 0.0119 O.O i 09 0.0090 -6.8E-05 2.7E-04 
2334 2000000 b 75000 12 10000 0.0098 0.0083 0.0074 0.0066 0.0051 -6.4E-OS 2.1E-04 
2335 2000000 b 75000 12 20000 O.00b7 0.0053 0.0046 0.0039 0.0028 -6.0E-OS l.bE-04 
2336 2000000 b 75000 12 50000 0.0042 0.0030 0.0024 0.0019 0.0012 -5.bE-05 9.3E-OS 
2337 2000000 6 75000 14 5000 0.0135 0.0120 0.0110 0.01.01 0.0084 -b.SE-OS 2.4E-04 
2338 2000000 b 75000 14 10000 0.0093 0.0079 0.0070 0.0062 0.0449 -6.2E-05 1.9E-04 
2339 2000000 b 75000 14 20000 0.0064 0.0051 0.0044 0.0037 0.0027 -5.9E-05 1.4E-04 
2340 2000000 6 75000 14 50000 0.0042 0.0030 0.0023 0.0018 0.0012 -S.bE-05 8.3E-05 
2341 2000000 6 100000 6 5000 0.0173 0.0155 0.0142 0.0129 0.0104 -7.7E-OS 3.7E-04 
2342 2000000 6 100000 6 10000 0.0112 0.0096 0.0086 0.0075 0.0057 -7.0E-OS 2.9E-04 
2343 2000000 6 100000 6 20000 0.0073 0.0059 0.0050 0.0043 0.0030 -b.3E-OS 2.2E-04 
2344 2000000 6 100000 6 50000 0.0042 0.0030 0.0024 0.0019 0.0012 -5.4E-OS 1.4E-04 
2345 2000000 6 100000 8 5000 0.01 b0 0.0143 0.0132 0.0120 0.0098 -7.0E-05 3.2E-04 
2346 2000000 b 100000 8 10000 0.0105 0.0090 0.0080 0.0071 0.0055 -b.SE-OS 2.5E-04 
2347 2000000 b 100000 8 20000 0.0069 0.0056 0.0048 0.0041 0.0029 -6.0E-OS 1.9E-04 
2348 2000000 b 100000 8 50000 0.0041 0.0029 0.0023 0.0019 0.0012 -5.3E-05 1.2E-04 
2349 2000000 6 100000 10 5000 0.0147 0.0132 _ 0.0122 0.0111 -b.5E-05 2.8E-04 
2350 2000000 6 100000 10 10000 0.0098 0.0084 0.0075 0.0067 
_0.0092 
0.0052 ~ -b. l E-OS ~ 2.2E-04 
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No. E(1) h(1) E(2) b(2) E(3) DO D12 D18 D24 Dab et ec 
2351 2000000 b 100000 10 20000 0.0066 0.0053 0.0045 1 0.0039 0.0028 -5.7E-OS 1.7E-04 
2352 2000000 6 100000 i 0 50000 0.0040 0.0029 0.0023 
1 
0.0018 0.0012 -5.2E-OS 1.1E-04 
2353 2000000 b 100000 12 5000 0.0135 0.0121 0.0112 0.0103 0.0086 -b.2E-OS 2.5E-04 
2354 2000000 6 100000 12 
_ 
10000 0.0092 0.0078 0.0070 
_ 
0.0063 0.0050 -5.9E-OS 2.0E-04 
2355 2000000 6 100000 - i 2 20000 0.0063 0.0050 0.0043 0.0037 0.0027 -5.5E-OS 1.5E-04 
2356 2000000 b _ 100000 _ 12 
-
_ 50000 _ 0.0039 0.0028 0.0022 0.0018 0.0012 -5.2E-OS 9.2E-OS 
2357 2000000 b 100000 14 5000 0.0125 _ 0.0111 0.0103 0.0094 0.0079 -5.9E-OS 2.2E-04 




14 10000 0.008b 0.0073 O.00bb 0.0059 0.0047 -5.7E-OS 1.7E-04 
2359 2000000 6 100000 14 20000 
I 
O.00bO 0.0048 0.0041 0.0035 
~ 
0.0026 -5.4E-OS 1.3E-04 
2360 2000000 b 100000 14 50000 0.0038 0.0027 0.0022 0.0017 0.0011 -5.1E-OS 8.2E-OS 
2361 2000000 6 125000 6 5000 0.01 b8 0.0151 0.0139 0.0127 0.0103 -7.2E-OS 3.5E-04 
23b2 2000000 b 125000 b 10000 O.OI09 0.0094 0.0084 0.0074 0.0057 -6.bE-OS 2.8E-04 
2363 2000000 6 125000 6 20000 0.0071 0.0058 0.0049 0.0042 0.0030 -5.9E-OS 2.1E-04 
23b4 2000000 6 125000 6 50000 0.0041 0.0030 0.0024 0.001.9 0.0012 -5.2E-OS 1.4E-04 
2365 2000000 6 125000 8 5000 0.0154 0.0138 0.0128 0.0117 0.0096 -6.5E-OS 3.1E-04 
236b 2000000 6 125000 8 10000 0.01 O l 0.0087 0.0078 0.0069 0.0054 -b. l E-OS 2.4E-04 




0.0047 0.0040 0.0029 -S.bE-OS 1.9E-04 
2368 2000000 b 125000 8 50000 0.0040 0.0028 0.0023 0.0018 0.0012 -5.0E-OS 1.2E-04 
2369 2000000 6 125000 10 5000 0.0140 0.0126 0.011 b 0.0107 0.0089 -6.0E-OS 2.7E-04 
2370 2000000 6 125000 
r 
10 10000 0.0094 
~ 
0.0081 0.0072 0.0065 0.0051 -5.7E-OS 2.1E-04 
2371 2000000 6 125000 10 20000 0.0063 0.0051 0.0044 0.0038 0.0028 -5.3E-OS l.bE-04 
2372 2000000 6 125000 10 50000 0.0038 0.0027 0.0022 0.0018 0.0012 -4.9E-OS 1.0E-04 
2373 2000000 6 125000 12 5000 0.0128 0.0114 O.OIOb 0.0098 0.0082 -5.7E-OS 2.3E-04 
2374 2000000 6 125000 12 10000 0.0087 0.0075 O.00b7 0.0060 0.0048 -5.4E-OS 1.8E-04 
2375 2000000 b 125000 12 20000 O.00bO 0.0048 0.0041 0.003b 0.0027 -5.1E-OS 1.4E-04 
2376 2000000 6 125000 12 50000 0.0037 0.0026 ~ 0.0021 0.0017 0.0011 -4.8E-OS 9.1E-OS 
2377 2000000 b 125000 14 5000 0.0117 0.0104 0.009b 0.0089 0.0075 -5.4E-OS 2.0E-04 
2378 2000000 6 125000 14 10000 0.0081 0.0069 0.0062 O.00Sb 0.0045 -5.2E-OS l.bE-04 
2379 2000000 6 125000 14 20000 O.00Sb 0.0045 0.0039 0.0034 0.002b -5.0E-OS 1.2E-04 
2380 2000000 b 125000 14 50000 0.0036 0.002b 0.0021 0.0017 0.0011 -4.7E-OS 8.0E-OS 
2381 2000000 6 150000 6 5000 0.01 b4 0.0148 0.0136 0.0124 0.0101 -b.8E-OS 3.4E-04 
2382 2000000 b 150000 6 10000 0.0107 0.0092 
f 
0.0082 0.0073 0.0056 -6.2E-OS 2.7E-04 
2383 2000000 6 150000 6 20000 0.0070 0.0056 0.0049 0.0041 0.0030 -S.bE-OS 2.1E-04 
2384 2000000 b 150000 6 50000 0.0040 0.0029 0.0023 0.0019 0.0012 -4.9E-OS 1.4E-04 
2385 2000000 b 150000 8 5000 0.0148 0.0134 0.0124 0.0114 0.0094 -b. l E-OS 2.9E-04 
2386 2000000 b 150000 8 10000 0.0098 0.0084 0.007b 0.0068 0.0053 -5.7E-OS 2.3E-04 
2387 2000000 b 150000 8 20000 O.00bS 0.0053 0.0046 0.0039 0.0029 -5.2E-OS 1.8E-04 





2389 2000000 b 150000 10 5000 0.0134 0.0121 0.0112 0.0103 0.0087 -S.bE-OS 2.5E-04 
2390 2000000 b 150000 10 10000 0.0090 0.0078 0.0070 0.0063 0.0050 -5.3E-OS 2.0E-04 
2391 2000000 b 150000 l 0 20000 O.00b 1 0.0049 0.0043 
_ 
0.0037 0.0028 -5.0E-OS ~ 1.5E-04 
2392. 2000000 6 150000 10 50000 0.0037 0.0026 0.0021 O.00I7 0.0012 -4.bE-OS 1.0E-04 
2393 2000000 b 150000 12 
_ 
5000 0.0121 0.0109 0.01 O 1 0.0093 0.0079 -5.2E-OS 2.1E-04 
2394 2000000 b 150000 l2 10000 0.0083 0.0071 0.0064 0.0058 0.0047 -5.0E-OS 1.7E-04 
2395 2000000 b 150000 12 20000 0.0057 0.004b 0.0040 0.0035 0.0026 -4.8E-OS 1.3E-04 
2396 2000000 6 150000 12 50000 0.0035 0.0025 0.0020 0.0017 0.0011 -4.5E-OS 8.9E-OS 
2397.2000000 b 150000 14 5000 0.0110 0.0098 0.0091 0.0084 0.0072 -4.9E-OS 1.9E-04 
2398 2000000 6 150000 14 10000 0.0077 0.006b 0.0059 0.0054 0.0044 -4.8E-OS 1.5E-04 
2399 2000000 b 150000 14 20000 0.0054 0.0043 0.0037 0.0033 0.0025 -4.6E-OS 1.2E-04 
2400 2000000 b 150000 14 50000 0.0034. 0.0024 0.0020 0.0016 0.0011.  44E -OS 7.7E-OS 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 ~ D24 Dab et ec 
2401 2000000 8 50000 6 5000 0.0139 0.0128 _ 0.0119 0.0111 0.0093 _ -5.9E-OS 2.5E-04 
2402 2000000 8 50000 6 10000 0.0091 0.0081 0.0074 0.0067 0.0053 -5.3E-OS 1.9E-04 
2403 2000000 8 50000 6 20000 0.0060 0.0051 0.0045 0.0039 0.0029 -4.8E-05 1.4E-04 
2404 2000000 8 50000 6 50000 0.0036 0.0027 0.0023 0.0019 0.0013 -4.2E-05 8.4E-OS 
2405 2000000 8 50000 
_ 
8 5000 0.0134 0.0123 0.0115 0.0107 0.0090 -5.7E-OS 2.3E-04 
2406 2000000 $ 50000 8 10000 0.0089 0.0078 0.0072 0.0065 0.0052 -5.2E-OS 1.8E-04 
2407 2000000 8 50000 8 20000 0.0059 0.0049 0.0044 0.0038 0.0029 -4.7E-OS 1.3E-04 
2408 2000000 8 50000 8 50000 0.0036 0.0027 0.0023 0.0019 0.0013 -4.2E-OS 7.5E-OS 
2409 2000000 8 50000 10 5000 0.0129 0.0118 0.0110 0.0103 0.0087 -5.5E-05 2.2E-04 
241.0 2000000 8 50000 10 10000 0.0086 0.0076 0.0069 0.00b3 0.0051 -5.1E-OS 1.7E-04 
2411 2000000 8 50000 10 20000 0.0058 0.0048 0.0043 0.0038 0.0028 -4.7E-OS 1.2E-04 
2412 2000000 8 50000 10 50000 0.0036 0.0027 0.0023 0.0019 0.0013 -4.2E-OS 6.8E-OS 
2413 2000000 8 50000 12 5000 0.0123 0.0113 0.0106 0.0098 0.0083 -5.3E-OS 2.0E-04 
2414 2000000 8 50000 12 10000 0.0083 0.0073 
~ 






2415 2000000 8 
~ r 
50000 12 20000 0.0057 0.0047 0.0042 0.0037 0.0028 -4.6E-OS 1.1E-04 
2416 2000000 8 50000 12 50000 0.0036 0.0027 0.0023 0.0019 0.0013 -4.2E-OS 6.2E-OS 
2417 2000000 8 50000 14 5000 0.0118 0.0107 0.0101 0.0093 0.0079 -5.2E-OS 1.9E-04 
2418 2000000 8 50000 14 10000 0.0081 0.0071 0.0065 0.0059 0.0048 -4.9E-OS 1.4E-04 
2419 2000000 8 50000 14 20000 0.0055 0.004b ~ 0.0041 0.0036 0.0027 -4.5E-OS 1.0E-04 
2420 2000000 8 50000 14 50000 0.0036 0.0027 0.0023 0.0019 0.0013 -4.2E-OS 5.7E-OS 
2421 2000000 8 75000 6 5000 0.0136 0.0125 0.0117 0.0108 0.0092 -5.6E-OS 2.4E-04 
2422 2000000 8 75000 6 10000 0.0089 0.0079 0.0072 0.0065 0.0053 -5.1E-05 1.9E-04 
2423 2000000 8 75000 6 20000 0.0059 0.0049 0.0044 0.0038 0.0029 -4.bE-05 1.4E-04 
2424 2000000 8 75000 6 50000 0.0034 0.0026 0.0022 O.00I8 0.0012 -4.0E-05 9.0E-OS 
2425 2000000 8 75000 8 5000 0.0129 0.0119 0.0111 0.0103 0.0088 -5.3E-OS 2.2E-04 
2426 2000000 8 75000 8 10000 0.008b 0.0076 0.0069 0.0063 0.0051 -4.9E-OS 1.7E-04 
2427 2000000 8 75000 8 20000 0.0057 
r 
0.0048 0.0042 0.0037 0.0028 -4.5E-OS 1.3E-04 
2428 2000000 8 75000 8 50000 0.0034 0.0026 0.0022 0.0018 0.0012 -4.0E-OS 8.0E-05 
2429 2000000 8 75000 10 5000 0.0123 0.0112 0.01 OS 0.0098 0.0083 -5.1E-OS 2.1E-04 
2430 2000000 8 75000 10 10000 0.0082 0.0072 0.0066 0.0060 0.0049 -4.7E-OS 1.6E-04 
2431 2000000 8 75000 10 20000 0.0055 0.0046 0.0041 0.0036 0.0027 -4.3E-OS 1.2E-D4 
2432 2000000 8 75000 10 50000 0.0033 0.0025 0.0021 0.0018 0.0012 -3.9E-OS 7.2E-OS 
2433 2000000 8 75000 12 5000 0.0116 0.0106 0.0099 0.0092 0.0079 -4.9E-05 1.9E-04 
2434 2000000 8 75000 12 10000 0.0078 0.0069 0.0063 0.0058 0.4047 -4.6E-OS 1.5E-04 
2435 2000000 8 75000 12 20000 0.0053 0.0045 0.0040 0.0035 0.0027 -4.3E-OS 1.1E-04 
2436 2000000 8 . 75000 12 50000 0.0033 0.0025 0.0021 0.0017 0.0012 -3.9E-OS b.5E-OS 
2437 2000000 8 75000 14 5000 O.OI09 0.0099 0.0093 0.0087 0.0074 -4.7E-OS 1.7E-04 
2438 2000000 8 75000 14 10000 0.0075 0.0066 0.00b0 0.0055 0.0045 -4.4E-OS 1.3E-04 
2439 2000000 8 75000 14 20000 0.0052 0.0043 0.0038 0.0034 0.0026 -4.2E-OS 9.8E-OS 
2440.2000000 8 75000 14 50000 0.0033 0.0025 0.0021 0.0017 0.0012 -3.9E-OS 5.9E-OS 
2441 2000000 8 100000 6 5000 0.0133 0.0122 0.0115 0.0106 0.0090 -5.4E-OS 2.3E-04 
2442 2000000 8 100000 6 10000 0.0087 0.0077 0.0071 0.0064 0.0052 -4.9E-OS _ 1.9E-04 
2443 2000000 8 100000 6 20000 0.0057 0.0048 0.0043 0.0038 0.0029 ~ -4.4E-OS 1.4E-04 
2444 2000000 8 100000 .,._~ b 50000 0.0033 0.0025 0.0021 0.0018 0.0012 -3.8E-05 9.3E-OS 
2445 2000000 8 100000 8 5000 0.0125 0.0115 0.0108 
_ 
0.0100 0.0085 ~ -5.0E-OS 2.1E-04 
2446 2000000 8 100000 8 10000 0.0083 0.0073 0.0067 0.0061 0.0050 -4.bE-OS 1.7E-04 
2447 
~ 
2000000 8 100000 8 20000 0.0055 0.0046 0.0041 0.0036 0.0028 -4.2E-OS 1.3E-04 
2448 2000000 8 100000 8 50000 0.0033 0.0025 0.0021 0.0017 0.0012 -3.8E-OS 8.2E-OS 
2449 2000000 8 100000 10 5000 0.0117 0.0107 0.0101 0.0094 0.0081 -4.8E-05 1.9E-04 
2450 2000000 8 - 100000 10 - 10000 - 0.0079 - 0.0070 - 0.0064 0.0058 0.0048 -4.4E-OS ~ 1.5E-04 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
2451 2000000 8 100000 10 20000 0.0053 0.0044 0.0039 0.0035 0.0027 -4.1E-05 1.2E-04 
2452 2000000 8 100000 10 50000 0.0032 0.0024 0.0020 0.0017 0.0012 -3.7E-OS 7.3E-OS 
2453 2000000 8 12 5000 0.0109 0.0100 0.0094 0.0088 0.0075 -4.5E-05 1.8E-04 
2454 2000000 8 
_100000.
100000 12 10000 0.0075 _ 0.0066 0.0060 0.0055 _ 0.0045 -4.2E-OS 1.4E-04 
2455 2000000 8 100000 I2 20000 0.0051 0.0042 0.0038 0.0033 0.0026 -4.0E-05 1.0E-04 
2456 2000000 8 100000 12 50000 0.0031 0.0024 0.0020 0.0017 0.0012 -3.7E-OS 6.bE-OS 
2457 2000000 8 100000 14 5000 0.0102 0.0093 
f
0.0087 0.0081 . 0.0070 -4.3E-OS 1.6E-04 
2458 2000000 8 100000 14 10000 0.0071 0.0062 
_ 
0.0057 0.0052 0.0043 -4.1E-OS 1.3E-04 
2459 2000000 8 100000 14 20000 0.0049 0.0041 0.0036 0.0032 0.0025 -3.9E-OS 9.5E-OS 
2460 2000000 8 100000 I4 50000 0.0031 0.0023 0.0020 0.0016 0.0011 -3.bE-05 5.9E-OS 
2461 2000000 8 125000 6 5000 0.0130 0.0120 0.0112 0.0105 0.0089 -5.1E-OS 2.3E-04 
2462 2000000 8 125000 6 10000 0.0086 0.007b 0.0070 0.0063 0.0051 -4.7E-05 1.8E-04 
2463 2000000 8 125000 6 20000 0.0056 0.0047 0.0042 0.0037 0.0028 -4.2E-OS 1.4E-04 
2464 2000000 8 125000 6 50000 0.0033 0.0025 0.0021 0.0017 0.0012 -3.7E-OS 9.4E-OS 
2465 2000000 8 
i 




0.0098 0.0084 -4.8E-05 2.1E-04 
2466 2000000 8 125000 8 10000 0.0081 0.0072 0.0066 0.0060 0.0049 -4.4E-05 l.bE-04 
2467 2000000 8 125000 8 20000 0.0054 0.0045 
_ 
0.0040 0.0036 0.0027 -4.0E-OS 1.3E-04 
2468 2000000 8 125000 8 50000 0.0032 0.0024 0.0020 0.0017 0.0012 -3.6E-OS 8.3E-OS 
2469 2000000 8 125000 10 5000 0.0113 0.0103 0.0097 0.0091 0.0078 -4.5E-OS 1.9E-04 
2470 2000000 8 125000 10 10000 0.0076 0.0067 0.0062 0.0057 0.0047 -4.2E-OS 1.5E-04 
2471 2000000 8 125000 10 20000 0.0051 0.0043 0.003 8 0.0034 0.0026 -3.9E-05 1.1E-04 
2472 2000000 8 125000 10 50000 0.0031 0.0023 0.0020 0.0017 0.0012 -3.5E-OS 7.3E-OS 
2473 2000000 8 125000 12 5000 0.0104 0.0095 0.0089 0.0084 0.0072 -4.2E-05 1.7E-04 
2474 2000000 8 125000 12 10000 0.0072 0.0063 0.0058 0.0053 0.0044 -4.0E-OS 1.3E-04 
2475 2000000 8 125000 12 20000 0.0049 0.0041 0.0036 0.0032 0.0025 -3.7E-OS 1.0E-04 
2476 2000000 8 125000 12 50000 0.0030 0.0023 0.0019 0.0016 0.0011 -3.4E-OS 6.5E-OS 
2477 2000000 8 125000 14 5000 0.0096 0.0087 0.0082 0.0077 0.0067 -4.0E-OS 1.5E-04 
2478 2000000 8 125000 14 10000 0.0067 0.0059 0.0054 0.0050 0.0042 -3.8E-05 1.2E-04 
2479 2000000 8 125000 14 20000 0.0047 0.0039 0.0035 0.0031 0.0024 -3.bE-05 9.1E-OS 
2480 
r 
2000000 8 125000 14 50000 0.0029 0.0022 0.0019 0.0016 0.0011 -3.4E-OS 5.8E-OS 
2481 2000000 8 150000 6 5000 0.0128 0.0117 
f 
0.0110 0.0103 0.0088 -4.9E-05 2.2E-04 
2482 2000000 8 150000 6 10000 0.0084 0.0075 0.0069 O.00b3 0.0051 -4.5E-OS 1.8E-04 
2483 2000000 8 150000 6 20000 0.0055 0.0047 0.0042 0.0037 0.0028 -4.1E-OS 1.4E-04 
2484 2000000 8 150000 6 50000 0.0032 0.0024 0.0021 0.0017 0.0012 -3.5E-OS 9.4E-OS 
2485 2000000 8 150000 8 5000 0.0118 0.0108 0.0102 0.0095 0.0082 -4.5E-OS 2.0E-04 
2486 2000000 8 150000 8 10000 0..0079 0.0070 0.0064 0.0059 0.0048 -4.2E-OS l.bE-04 
2487 2000000 8 150000 8 20000 0.0052 0.0044 0.0039 0.0035 0.0027 -3.8E-OS 1.2E-04 
2488 2000000 8 : 150000 . 8 50000 0.0031 0.0024 .. 0.0020 0.0017 0.0012 -3.4E-OS 8.2E-OS 
2489 2000000 8 150000 10 5000 0.0109 0.0099 0.0094 0.0088 0.0076 -4.2E-OS 1.8E-04 
2490 2000000 8 150000 10 10000 0.0074 0.0065 0.0060 0.0055 0.0046 -3.9E-OS 1.4E-04 
2491 2000000 8 150000 10 20000 0.0050 0.0042 _ 0.0037 0.0033 0.0026 -3.7E-OS 1.1E-04 
2492 2000000 8 150000 10 50000 ~ 0.0030 0.0023 0.0019_ 0.0016 _ 
_ 
0.0012 -3.3E-OS ~ 7.2E-OS 
2493 2000000 8 150000 12 5000 0.0100 0.0091 0.0086 0.0080 0.0070 -4.0E-OS 1.6E-D4 
2494 2000000 $ 150000 12 10000 0.0069 0.0061 0.0056 0.0051 0.0043 -3.7E-05 1.3E-04 
2495 2000000 8 150000 12 20000 ~ 0.0047 0.0039 0.0035 0.0031 0.0025 -3.5E-OS 9.7E-OS 
2496 2000000 8 ~ 150000 12 50000 0.0029 0.0022 0.0019 0.0016 0.0011 -3.3E-OS ~ 6.4E-OS 
2497 2000000 8 150000 14 5000 0.0091 _ 0.0083 0.0078 0.0073 0.0063 -3.8E-OS 1.4E-04 
2498 2000000 8 150000 14 10000 0.0064 0.0056 0.0052 0.0048 0.0040 -3.bE-OS 1.1E-04 
2499 2000000 8 150000 .~ 14 20000 0.0045 0.0037 :~ 0.0033 0.0030 0.0024 -3.4E-05 8.7E-OS 
2500 2000000 8 150000 14 50000 0.0028 0.0021 0.0018 0.0015 0.0011 -3.2E-OS 5.7E-OS 
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No. E(1) h(1) E(2) b(2) E(3) DO D12 D18 D24 D36 et ec 
2501 2000000 10 50000 6 5000 0.0109 0.0101 0.0096 0.0090 0,0078 -4.2E-OS 1.7E-04 
2502 2000000 10 50000 6 10000 0.0073 0.0066 0.0061 O.00Sb 0.0047 -3.8E-05 1.3E-04 
2503 2000000 10 50000 6 20000 0.0049 0.0042 0.0038 0.0034 0.0027 -3.4E-OS .9.8E-OS 
2504 2000000 10 50000 6 50000 0.0029 0.0023 0.0020 0.0017 0.0012 -3.0E-OS 6.0E-OS 
2505 2000000 10 50000 8 5000 0.01 Ob 0.0098 0.0093 0.0088 0.0076 -4.1E-OS l .bE-04 
2506 2000000 10 50000 8 10000 0.0071 0.0064 0.0060 0.0055. 0.004b -3.7E-OS 1.2E-04 
2507 2000000 10 50000 8 20000 0.0048 0.0041 0.0037 0.0034 0.0027 -3.4E-OS 9.1E-05 
2508 2000000 10 50000 8 50000 0.0029 0.0023 0.0020 0.0017 0.0012 -3.0E-OS 5.4E-OS 
2509 2000000 10 50000 10 5000 0.0103 0.0095 0.0090 . 0.0085 0.0074 -4.0E-05 1.5E-04 
2510 2000000 10 50000 10 10000 0.0070 0.0062 0,0058 0.0054 0.0045 -3.7E-OS 1.2E-04 
.2511 2000000 10 50000 10 20000 0.0047 0.0040 0.0037 0.0033 0.0026 -3.4E-05 8.5E-OS 
2512 2000000 10 50000 10 50000 0.0029 0.0023 0.0020 0.0017 0.0012 -3.0E-OS 4.9E-OS 
2513 2000000 10 50000 12 5000 0.0099 0.0091 0.008b 0.0081 0.0071 -3.9E-05 1.4E-04 
2514 2000000 10 50000 12 10000 0.0068 0.0061 0.0056 0.0052 0.0044 -3.6E-OS 1.1E-04 
2515 2000000 10 50000 12 20000 0.0046 0.0040 0.0036 0.0032 0.0026 -3.3E-OS 7.9E-OS 
2516 2000000 10 50000 12 50000 0.0029 0.0023 0.0020 0.0017 0.0012 -3.0E-OS 4.5E-OS 
2517 2000000 10 50000 14 5000 0.0095 0.0088 0.0083 0.0078 O.00b8 -3.8E-DS 1.4E-04 
2518 2000000 10 50000 14 10000 0.0066 0.0059 0.0055 0.0051 0.0043 -3.5E-OS 1.0E-04 
2519 2000000 10 50000 14 20000 0.0045 0.0039 0.0035 0.0032 0.0025 -3.3E-OS 7.3E-DS 
2520 2000000 10 50000 14 50000 0.0029 0.0023 0.0020 0.0017 0.0012 -3.0E-OS 4.2E-OS 
2521 2000000 10 75000 6 5000 0.0107 0.0099 0.0094 0.0089 0.0077 -4.1E-OS 1.7E-04 
2522 2000000 10 75000 6 10000 0.0072 0.0064 0.0060 0.0056 0.0047 -3.7E-05 1.3E-04 
2523 2000000 10 75000 6 20000 0.0048 0.0041 0.0037 0.0033 0.0027 -3.3E-05 1.0E-D4 
2524 2000000 10 75000 6 50000 0.0028 0.0022 0.0019 0.001 b 0.0012 -2.9E-OS b.4E-OS 
2525 2000000 10 75000 8 5000 0.0103 0.0095 0.0090 0.0085 0.0074 -3.9E-OS 1.6E-04 
2526 2000000 10 75000 8 10000 0.0069 0.0062 0.0058 0.0054 0.0045 -3.6E-05 1.2E-04 
2527 2000000 10 75000 8 20000 0.0046 0.0040 0.0036 0.0033 0.0026 -3.2E-05 9.3E-OS 
2528 2000000 10 75000 8 50000 0.0028 0.0022 0.0019 0.0016 0.0012 -2.9E-OS 5.8E-OS 
2529 2000000 10 75000 10 5000 0.0098 0.0091 0.008b 0.0081 0.0071 -3.8E-OS 1.5E-04 
2530 2000000 10 75000 10 10000 0.0067 0.0060 0.0056 0.0052 0.0044 r ~ r 
2531 2000000 10 75000 10 20000 0.0045 0.0039 0.0035 0.0032 0.0025 r r 
2532 2000000 10 75000 10 50000 0.0028 0.0022 0.0019 0.0016 0.0012 r r 
2533 2000000 10 75000 12 5000 0.0094 0.0086 0.0082 0.0077 O.00b7 r r 
r r r r r r r r r r 10000 0.0065 0.0058 0.0054 0.0050 0.0042 r r• 
r r r r r r r r r r 20000 0.0044 0.0038 0.0034 0.0031 0.0025 r r 
r r r r r r r r r r 50000 0.0027 0.0021 0.0019 0.0016 0.0012 ~ r ~ r 
2537 2000000 10 75000 14 5000 0.0089 0.0082 0.0077 0.0073 0.0064 r r • 
2538 2000000 10 75000 14 r t t O.t1062 0..0055 0.0052 0.0048 0.0040 r ' ' r 
2539 2000000 10 75000 14 ,r r r r 0.0043 0.0037 0.0033 0.0030 0.0024 r r 
i r r r r r r r r r r ~ 50000 0.0027 0.0021 0.0018 0.0016 0.0012 : r - ~ r 
r r r r 1 t I r r r r ~ 5000 0.0105 0.0097 0.0093 0.0087 0.0076 r r 
• r r r r r r r rrrrr 10000 0.0071 0.0063 0.0059 0.0055 0.0046 r r 
r r r r r r r rrrrr ~ 20000 0.0047 0.0040 0.0037 0.0033 0.0026 r r r• 
• • r r r r r r r rrrrr 50000 0.0028 0.0022 0.0019 0.0016 0.0012 : r + + r 
• r r r r r r r rrrrr : 5000 0.0100 0.0093 0.0088 0.0083 0.0072 r r 
- + t t t t t t t t t t t t 10000 0.0068 0.0061 0.0057 0.0053 0.0044 t t• 
• r r r r r r r rrrrr 20000 0.0045 0.0039 0.0035 0.0032 0.0026 r r 
2548 2000000 10 100000 8 50000 0.0027 0.0021 0.0018 0.0016 0.0012 -2.7E-OS 6.0E-OS 
2549 2000000 10 100000 10 5000 0.0095 0.0087 r r r : 0.0078 0.0069 -3.bE-OS 1.4E-04 
2550 2000000 1.0 100000 10 10000 0.0065 0.0058 r r r ~ 0.0050 0.0043 -3.3E-OS 1.1E-04 
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No. E(1) b(1) E(2) h{2) E{3) DO D12 D18 D24 
~ 
_ D3b et ec 
2551 2000000 10 100000 10 20000 0.0044 0.0038 0.0034 0.0031 0.0025 -3.0E-OS 8.4E-OS 
2552 2000000 10 100000 10 50000 0.0027 0.0021 0.0018 0.0016 0.0011 -2.7E-OS 5.4E-OS 
2553 2000000 10 100000 12 5000 0.0089 0.0082 0.0078 0.0074 0.0065 -3.4E-OS 1.3E-04 
2554 2000000 10 100000 12 10000 0.0062 0.0055 0.0052 0.0048 0.0041 -3.2E-OS 1.0E-04 
2555 2000000 10 100000 
_~ 
12 20000 0.0042 0.0036 0.0033 0.0030 _ 0.0024 -2.9E-OS 7.7E-OS 
2556 2000000 10 100000 12 50000 0.0026 0.0020 0.0018 0.0015 0.0011 -2.7E-OS 4.9E-05 
2557 2000000 10 100000 14 5000 0.0084 0.0077 0.0073 0.0069 O.00bO -3.3E-OS 1.2E-04 
2558 2000000 10 100000 14 10000 0.0059 0.0053 0.0049 0.0046 0.0039 -3. lE-OS 9.4E-OS 
2559 2000000 10 100000 14 20000 0.0041 0.0035 0.0032 0.0029 0.0023 -2.9E-OS 7.1E-OS 
25b0 2000000 10 100000 14 50000 0.002b 0.0020 0.0017 0.0015 0.0011 -2.7E-OS 4.5E-05 
25b1 2000000 10 125000 6 5000 0.0103 0.009b 0.0091 0.0086 0.0075 -3.8E-OS 1.bE-04 
2562 2000000 10 125000 6 10000 0.0070 0.0063 0.0058 0.0054 0.0046 -3.4E-OS 1.3E-04 
2563 2000000 10 125000 6 20000 0.004b 0.0040 0.003b 0.0033 0.0026 -3.1E-OS 1.0E-04 
25b4 2000000 10 125000 6 50000 0.0027 0.0021 0.001$ 0.0016 0.0012 -2.7E-OS 6.7E-OS 
25b5 2000000 10 125000 8 5000 0.0098 0.0090 0.0086 0.0081 0.0071 -3.6E-OS 1.5E-04 
25bb 2000000 10 125000 8 10000 O.00b6 0.0060 O.00Sb 0.0052 0.0044 -3.3E-OS 1.2E-04 
2567 2000000 10 125000 8 20000 0.0044 0.0038 0.0035 0.0031 0.0025 -3.0E-OS 9.1E-OS 
25b8 2000000 10 125000 8 50000 0.002b 0.0021 0.0018 0.0016 0.0011 -2.6E-OS 6.0E-OS 
2569 2000000 10 125000 10 5000 0.0091 0.0084 0.0080 0.0076 0.0067 -3.4E-OS 1.4E-04 
2570 2000000 10 125000 10 10000 O.00b3 0.0056 0.0053 0.0049 0.0042 -3.1E-OS 1.1E-04 
2571 2000000 10 125000 10 20000 0.0043 0.0036 0.0033 0.0030 0.0024 -2.9E-OS 8.3E-OS 
2572 2000000 10 125000 10 50000 0.0026 0.0020 0.0018 0.001 S 0.0011 -2.bE-OS 5.4E-OS 
2573 2000000 10 125000 12 5000 0.0085 0.0079 0.0075 0.0070 0.0062 -3.2E-OS 1.2E-04 
2574 2000000 10 125000 12 10000 0.0060 0.0053 0.0050 0.0046 0.0040 -3.0E-OS 9.8E-OS 
2575 2000000 10 125000 12 20000 0.0041 0.0035 0.0032 0.0029 0.0024 -2.8E-OS 7.5E-OS 
257b 2000000 10 125000 12 50000 0.0025 0.0020 0.0017 0.0015 0.0011 -2.bE-OS 4.9E-OS 
2577 2000000 10 125000 14 5000 0.0079 ~ 0.0073 0.0069 0.0065 0.0057 -3.1E-OS 1.1E-04 
2578 2000000 10 125000 14 10000 0.0057 0.0050 0.0047 0.0044 0.0037 -2.9E-OS ~ 9.0E-05 
2579 2000000 10 125000 14 20000 0.0039 0.0034 0.0031 0.0028 0.0023 -2.7E-OS 6.9E-OS 
2580 2000000 10 125000 14 50000 0.0025 0.0019 0.0017 0.0015 0.0011 -2.5E-OS 4.5E-OS 
2581 2000000 10 150000 b 5000 0.0102 0.0094 0.0090 0.0085 0.0074 -3.7E-OS 1.6E-04 
2582 2000000 10 150000 6 10000 0.0069 0.0062 0.0058 0.0053 0.0045 -3.3E-OS 1.3E-04 
2583 2000000 10 150000 b 20000 0.0045 0.0039 0.0036 0.0032 0.0026 -3.0E-OS 9.9E-OS 
2584 2000000 10 150000 b 50000 0.0027 0.0021 0.0018 0.001 b 0.0012 -2.bE-OS b.8E-OS 
2585 2000000 10 150000 8 5000 0.0095 0.0088 0.0084 0.0079 0.0069 -3.4E-OS 1.4E-04 
258b 2000000 10 150000 8 10000 0.0065 0.0058 0.0055 0.0051 0.0043 -3.1E-OS 1.1E-04 
2587 2000000 10 150000 8 20000 0.0044 0.0037 0.0034 0.0031 0.0025 -2.9E-OS 8.9E-OS 
2588 2000000 10 150000 8 50000 0.0026 0.0020 0.0018 0.0015 0.0011 -2.5E-OS 6.0E-OS 
2589 2000000 10 150000 10 5000 0.0089 0.0082 0.0078 0.0073 0.0065 -3.2E-OS ~ 1.3E-04 
2590 2004000 10 150000 10 10000 O.00b 1 0.0055 0.0051 0.0048 0.0041 -3.0E-OS 1.0E-04 
2591 2000000 l0 150000 10 20000 0.0042 0.003b 0.0033 0:0030 0.0024 -2.8E-OS 8.1E-OS 
2592 2000000 10 150000 l0 50000 0.0025 0.0020 0.0017 0.0015 0.0011 -2.5E-OS 5.4E-OS 
2593 2000000 10 150000 12 5000 0.0082 0.0075 0.0072 O.00b8 0.0060 -3.0E-OS 1.2E-04 
2594 2000000 10 150000 12 10000 0.0058 0.0052 0.0048 0.0045 0.0038 -2.8E-OS 9.5E-OS 
2595 2000000 10 150000 12 20000 0.0040 0.0034 0.0031 0.0028 0.0023 -2.7E-OS 7.3E-OS 






0.0017 0.0014 0.0011 -2.4E-OS 4.9E-OS 
2597 2000000 10 150000 14 5000 0.0076 0.0069 O.00bb 0.0062 
~ 
0.0055 -2.9E-OS 1.1E-04 
2598 2000000 10 150000 I4 10000 0.0055 0.0048 0.0045 0.0042 0.0036 -2.7E-OS 8.bE-OS 
2599 2000000 10 150000 14 20000 0.0038 0.0032 
-.~ 
0.0030 0:0027 0.0022 -2.bE-OS 6,7E-OS 
2b00 2000000 10 _ 150000 14 50000 - 0.0024 - 0.0019 - 0.001 b 0.0014 0.0011 -2.4E-OS 4.4E-OS 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 ,. D18 D24 Dab et ec 
2601 2000000 12 50000 6 5000 0.0087 0.0081 0.0077 0.0073 O.00bS -3.2E-OS 1.2E-04 
2602 2000000 12 50000 6 10000 0.0060 0.0054 0.0051 _ 0.0048 0.0041 -2.9E-OS 9.bE-OS 
2603 2000000 12 50000 6 20000 0.0041 0.0035 0.0032 0.0030 0.0025 -2.bE-OS 7.3E-OS 
2604 2000000 12 50000 6 50000 0.0025 0.0020 0.0017 ~ 0.0015 O.00I2 _ -2.3E-OS 4.5E-OS 
Zb05 2000000 12 50000 8 5000 0.0085 
_ 





8 10000 0.0059 
i 
0.0053 0.0050 0.0047 
i 




12 50000 8 
~ 
20000 0.0040 0.0035 0.0032 0.0029 0.0024 -2.5E-OS b.8E-OS 
2608 2000000 12 50000 8 50000 0.0025 0.0020 0.0017 4.0015 0.0012 -2.3E-OS 4.1E-OS 
2609 2000000 12 50000 10 5000 0.0082 0.007b 0.0073 0.0069 0.0061 -3.0E-OS 1.1E-04 
2610 2000000 12 50000 10 10000 0.0058 0.0052 0.0049 ` 0.0046 0.0039 -2.8E-OS 8.7E-OS 
2611 2000000 12 50000 10 20000 0.0039 0.0034 0.0032 0.0029 0.0024 -2.5E-OS b.4E-OS 
2b12 2000000 12 50000 10 50000 0.0025 0.0020 0.0017 0.0015 0.0012 -2.3E-OS 3.8E-OS 
2613 2000000 12 50000 12 5000 0.0080 0.0074 0.0071 0.0067 0.0059 -3.0E-OS 1.1E-04 
2614 2000000 12 50000 12 10000 0.0056 0.0051 0.0048 0.0045 0.0039 -2.7E-OS 8.3E-OS 
2615 2000000 12 50000 12 20000 0.0039 0.0034 0.0031 0.0028 0.0023 -2.5E-OS 6.0E-OS 
2blb 2000000 12 50000 12 50000 0.0025 0.0020 0.0017 0.0015 0.0012 -2.3E-OS 3.5E-OS 
2617 2000000 12 50000 14 5000 0.0077 0.0071 0.0068 0.0065 0.0057 -2.9E-OS 1.0E-04 
2b18 2000000 12 50000 14 10000 0.0055 0.0049 0.0047 0.0044 0.0037 -2.7E-OS 7.8E-OS 
2619 2000000 12 50000 14 20000 0,0038 0.0033 0.0031 0.0028 0.0023 -2.5E-OS S.bE-OS 
2620 2000000 12 50000 14 50000 0.0025 0.0020 0.0017 0.0015 0.0012 -2.3E-OS 3.2E-OS 
26212000000 12 75000 6 5000 0.0086 0.0079 0.0076 0.0072 O.00b4 -3.1E-OS 1.2E-04 
2622 2000000 12 75000 6 10000 0.0059 0.0053 0.0050 0.0047 0.0041 -2.8E-OS 9.7E-OS 
2623 2000000 12 75000 6 20000 0.0040 0.0035 0.0032 0.0029 0.0024 -2.5E-OS 7.4E-OS 
2624 2000000 12 75000 6 50000 0.0024 0.0019 0.0017 0.0015 0.0011 -2.2E-OS 4.8E-OS 
2b25 2000000 12 75000 8 5000 0.0083 0.0077 0.0073 0.0070 O.00b2 -3.0E-OS 1.2E-04 
2626 2000000 12 75000 8 10000 0.0058 0.0052 0.0049 0.0046 0.0040 -2.7E-OS 9.1E-OS 
2627 2000000 12 75000 8 20000 0.0039 0.0034 0.0031 0,0029 0.0024 -2.4E-OS b.9E-OS 
2628 2000000 12 75000 8 50000 0.0024 0.0019 0.0017 0.0015 0.0011 -2.2E-OS 4.4E-OS 
2629 2000000 12 75000 10 5000 0.0079 0.0074 0.0070 0.0067 0.0059 -2.9E-OS 1.1E-04 
2b30 2000000 12 75000 10 10000 0.0056 0.0050 0.0047 0.0044 0.0038 -2.bE-OS 8.bE-OS 
2631 2000000 12 75000 10 20000 0.0038 0.0033 0.0031 0.0028 0.0023 -2.4E-OS b.5E-OS 
2632 2000000 12 75000 10 50000 0.0024 0.0019 0.0017 0.0015 0.0011 -2.1E-OS 4.0E-OS 
2b33 2000000 12 75000 12 5000 0.0076 0.0070 0.0067 0.0064 0.0057 -2.8E-OS 1.0E-04 
2634 2000000 12 75000 12 10000 0.0054 0.0049 0.0046 0.0043 0.0037 -2.bE-OS 8.1E-05 
2635 2000000 12 75000 12 20000 0.0037 0.0032 0.0030 0.0027 0.0023 -2.4E-OS b.0E-OS 
2b36 2000000 12 75000 12 50000 0.0023 0.0019 O.00Ib 0.0014 0.0011 -2.1E-OS 3.7E-OS 
2b37 2000000 12 75000 14 5000 0.0073 0.0067 O.00b4 O.00b 1 0.0054 -2.7E-OS 9.8E-OS 
2638 2000000 12 75000 14 10000 0.0052 0.0047 0.0044 0.0041 0.0036 -2.5E-OS 7.bE-OS 
2639 2000000 12 75000 14 20000 0.0037 0.0031 0.0029 0.0027 0.0022 -2.3E-OS 5.7E-OS 
2b40 2000000 12 75000 14 50000 0.0023 0.0018 0.0016 0.0014 0.0011 -2.1E-OS 3.4E-OS 
2641 2000000 12 100000 6 5000 0.0084 0.0078 0.0075 0.0071 0.0063 -3.0E-OS 1.2E-04 
2642 2000000 12 100000 6 10000 0.0058 0.0053 0.0050 0.0047 0.0040 -2.7E-OS 9.bE-OS 
2643 2000000 12 100000 6 20000 0.0039 0.0034 0.0032 0.0029 0.0024 -2.4E-OS 7.5E-OS 
2644 2000000 12 100000 6 50000 0.0024 0.0019 0.0017 0.0015 0.0011 -2.1E-OS 5.0E-OS 
2645 2000000 12 100000 8 5000 0.0081 0.0075 0.0072 O.00b8 O.00bO -2.9E-OS 1.1E-04 
2646 2000000 12 100000 8 10000 0.0056 0.0051 0.0048 0.0045 0.0039 -2.bE-OS 9.0E-OS 
2b47 2000000 12 100000 8 20000 0.0038 0.0033 0.0031 0.0028 0.0023 -2.4E-OS b.9E-OS 
2648 2000000 12 100000 8 50000 0.0023 0.0018 0.0016 0.0014 0.0011 -2.1E-OS 4.bE-05 
2649 2000000 12 100000 10 5000 0.0077 0.0071 O.00b8 O,OObS 0.0057 -2.8E-OS 1.1E-04 
2650 2000000 12 100000 10 10000 0.0054 0.0049 0.0046 0.0043 0.0037 -2.5E-OS 8.4E-OS 
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No. E(1) h(1) E(2) h(2) E(3) DO D12 D1$ D24 Dab et ec 
2b51 2000000 12 100000 10 20000 0.0037 0.0032 0.0030 0.0027 0.0023 _ -2.3E-OS 6.4E-OS 
2b52 2000000 12 ~ 100000 10 50000 0.0023 0.0018 0.0016 0.0014 0.0011 -2.1E-OS 4.2E-OS 
2653 2000000 12 100000 12 5000 0.0073 0.0067 0.0064 0.0061 0.0054 -2.7E-OS 1.0E-04 
2654 2000000 
_ 
12 100000 12 10000 0.0052 0.0047 0.0044 0.0042 0.0036 -2.4E-OS 7.9E-OS 
2b55 2000000 12 100000 12 20000 0.0036 0.0031 0.0029 0.0026 0.0022 -2.3E-OS 6.0E-OS 
265b 2000000 12 100000 12 50000 0.0023 0.0018 0.0016 0.0014 0.0011 -2.0E-OS 3.8E-OS 
2657 2000000 12 100000 14 5000 0.0069 
_ 
_ 0.0063 -0.0060 0.0057 0.0051 -2.bE-OS 9.3E-OS 
2658 2000000 12 100000 14 10000 0.0050 0.0045 0.0042 0.0040 0.0034 -2.4E-OS 7.4E-OS 
2b59 2000000 12 100000 14 20000 0.0035 0.0030 0.0028 0.0026 0.0021 -2.2E-OS 5.6E-OS 
26b0 2000000 12 100000 14 50000 0.0022 0.0018 0.0016 0.0014 0.0011 -2.0E-OS 3.5E-OS 
26b1 2000000 12 125000 6 5000 0.0083 0.0077 0.0074 0.0070 0.0062 _ -2.9E-OS 1.2E-04 
2bb2 2000000 12 125000 6 10000 _ 0.0058 0.0052 0.0049 ~ 0.0046 ~ 0.0040 -2.6E-OS 9.5E-OS 
2bb3 2000000 12 125000 6 20000 0.0039 0.0034 0.0031 0.0029 0.0024 -2.4E-OS 7.4E-OS 
26b4 2000000 12 125000 6 50000 0.0023 0.0018 _ 0.0016 
_ 
0.0014 _ 0.0011 -2.0E-OS 5.1E-05 









2000000 12 125000 8 
~ 
10000 0.0055 0.0050 0.0047 0.0044 0.0038 -2.5E-OS 8.8E-OS 
26b7 2000000 12 125000 8 20000 0.0038 0.0033 0.0030 0.0028 0.0023 -2.3E-OS 6.9E-OS 
2bbb 2000000 12 125000 8 50000 0.0023 0.0018 0.0016 0.0014 0.0011 -2.0E-OS 4.6E-OS 
2bb9 2000000 12 125000 10 5000 0.0074 0.0069 0.0066 0.0063 0.0056 -2.6E-05 1.0E-04 
2b70 2000000 12 125000 10 10000 0.0053 _ 0.0048 0.0045 0.0042 _ 0.0037 -2.4E-OS 8.2E-OS 
2b71 2000000 12 125000 10 20000 0.0036 0.0031 0.0029 0.0027 0.0022 -2.2E-OS 6.3E-OS 
2b72 2000000 12 125000 10 50000 0.0022 0.0018 0.0016 0.0014 0.0011 -2.0E-OS 4.2E-05 
2b73 2000000 12 125000 12 5000 0.0070 0.0065 0.0062 0.0059 0.0052 -2.5E-OS 9.5E-OS 
2b74 2000000 12 125000 12 10000 0.0051 0.0045 0.0043 0.0040 0.0035 -2.3E-OS 7.6E-OS 
2b75 2000000 12 125000 12 20000 0.0035 0.0030 0.0028 0.0026 0.0022 -2.1E-OS 5.9E-OS 
2b7b 2000000 12 125000 12 50000 0.0022 _ 
_ 
0.0017 _ 0.0015 
~ 
0.0014 0.0011 -1.9E-OS 3.8E-OS 
2b77 2000000 12 125000 14 5000 0.0066 0.0060 0.0057 0.0055 0.0049 -2.4E-OS 8.8E-05 
2b78 2000000 12 125000 14 10000 0.0048 0.0043 0.0041 0.0038 0.0033 -2.3E-OS 7.1E-OS 
2679 2000000 12 125000 14 20000 0.0034 
~ 
0.0029 0.0027 0.0025 0.0021 -2.1E-OS 5.4E-OS 
2b80 2000000 12 125000 14 50000 0.0022 0.0017 0.0015 0.0013 0.0010 -1.9E-OS 3.5E-05 
2b81 2000000 12 150000 6 5000 0.0082 
' 
0.0076 0.0073 0.0069 0.0061 -2.8E-05 1.1E-04 




0.0046 0.0039 -2.5E-OS 9.3E-OS 
2b83 2000000 12 150000 6 20000 0.0038 0.0033 0.0031 0.0028 0.0024 -2.3E-OS 7.4E-OS 




0.0014 0.0011 -2.0E-OS S.lE-OS 
2685 2000000 12 150000 8 5000 0.0077 0.0071 
~ 
0.0068 0.0065 0,0058 -2.7E-OS 1, l E-04 
2b8b 2000000 12 150000 
1
8 10000 0.0054 0.0049 0.0046 0.0044 0.0038 -2.4E-OS 8.7E-OS 
2b87 2000000 12 150000 8 20000 0.0037 0.0032 0.0030 0.0027 0.0023 -2.2E-OS 6.8E-OS 
2b88 2000000 12 150000 8 50000 
_ 
~ 0.0022 _ 0.0018 _ 0.001 b _ 0.0014 0.0011 -1.9E-OS 4.6E-OS 









2b90 2000000 12 150000 10 10000 0.0052 0.0047 0.0044 0.0041 0.0036 -2.3E-OS 8.0E-OS 
2b91 2000000 12 150000 10 20000 0.0036 0.0031 0.0028 0.0026 0.0022 -2.1E-OS 6.2E-OS 
2b92 2000000 12 150000 10 50000 0.0022 0.0017 0.0015 0.0014 0.00 l l -1.9E-OS 4.2E-OS 
2693 2000000 12 150000 12 5000 0.0067 0.0062 0.0059 0.0056 0.0050 -2.4E-OS 9.2E-OS 
2694 ~ 2000000 12 150000 12 10000 0.0049 0.0044 0.0042 0.0039 0.0034 -2.2E-OS 7.4E-OS 
2695 2000000 12 150000 12 20000 0.0034 0.0029 0.0027 0.0025 0.0021 -2.1E-OS 5.7E-OS 




0.0017 0.0015 ~ 0.0013 0.0010 -1.9E-OS 3.8E-OS 




0.0055 0.0052 0.0046 -2.3E-OS 
~ 
8.4E-OS 
2b98 200000 12 150000 14 10000 0.0047. 0.0041 0.0039 0.0037 0.0032 -2.1E-OS 6.8E-OS 
2b99 2000000 . 12 150000 14 20000 0.0033 0.0028 0.0026 0.0024 0.0020 -2.0E-OS 5.3E-OS 




No. E(1) h{1) E(2) h(2) E(3) DO D12 D18 
~ 
D24 Dab _ et ec 
2701 2000000 14 50000 ~ 6 ~ 5000 0.0070 ~ 0.0065 0.0062 0.0059 0.0053 -2.5E-OS 9.2E-OS 
2702 2000000 14 50000 6 10000 0.0050 0.0045 0.0043 0.0041 0.003b -2.2E-OS 7.4E-OS 
2703 2000000 14 50000 6 ~ 20000 0.0035 0.0030 0.0028 0.0026 0,0022 -2.0E-OS S.bE-OS 
2704 2000000 14 50000 6 50000 0.0021 
_~ 
- 0.0017 - 0.001 5 0.0014 0.0011 -1.7E-OS 3.5E-OS 
2705 2000000 14 50000 8 5000 O.00bB 0.0063 0.0061 _ 0.0058 0.0052 -2.4E-OS 9.0E-OS 
270b 2000000. 14 
_ 
50000 8 10000 0.0049 0.0045 _ 0.0042 0.0040 0.0035 -2.2E-OS 7.1E-OS 
2707 2000000 14 50000 8 20000 0.0034 0.0030 0.0028 0.002b 0.0022 -2.0E-OS 5.3E-OS 
2708 2000000 14 50000 8 50000 0.0021 0.0017 0.0015 0.0014 0.0011 -1.7E-OS 3.2E-OS 
2709 2000000 14 50000 10 5000 0.0067 0.0062 ~ 0.0059 0.0056 0.0050 -2.4E-OS 8.bE-OS 
2710 2000000 14 50000 10 10000 0.0048 0.0044 0.0041 0.0039 0.0034 -2.1E-OS b.8E-05 
2711 2000000 14 50000 10 20000 0.0034 0.0029 0.0027 0.0025 0.0021 -2.0E-OS 5.0E-OS 
2712 2000000 14 50000 10 50000 0.0021 0.0017 0.0015 0.0014 0.0011 -1.7E-OS 3.0E-OS 
2713 2000000 14 50000 12 5000 0.0065 0.0060 0.0057 0.0055 0.0049 -2.3E-OS 8.3E-OS 
2714 2000000 14 50000 12 10000 0.0047 0.0043 0.0040 0.0038 0.0033 -2.1E-OS 6.5E-OS 
2715 2000000 14 50000 12 20000 0.0033 0.0029 0.0027 0.0025 0.0021 -1.9E-OS 4.7E-OS 
271b 2000000 14 50000 12 50000 0.0021 
_ 
0.0017 0.0015 0.0014 0.0011 -1.7E-OS 2.8E-OS 
2717 2000000 14 50000 14 5000 0.0063 0.0058 0.0055 0.0053 0.0047 -2.3E-OS 8.0E-05 
2718 2000000 14 50000 14 10000 0.0046 0.0042 0.0040 0.0037 0.0033 -2.1E-OS b.2E-OS 
2719 2000000 14 50000 14 20000 0.0033 _ 0.0028 0.0027 0.0025 0.0021 -1.9E-OS 4.5E-OS 
2720 2000000 14 50000 14 50000 0.0021 0.0017 0.0015 0.0014 0.0011 -1.7E-OS 2.bE-OS 
2721 2000000 14 75000 6 5000 0.0069 0.0064 0.0061 0.0058 0.0052 -2.4E-OS 9.2E-OS 
2722 2000000 14 75000 b 10000 0.0050 0.0045 0.0042 0.0040 0.0035 -2.2E-OS 7.4E-OS 
2723 2000000 I4 75000 6 20000 0.0034 0.0030 0.0028 0.0026 0.0022 -1.9E-OS 5.8E-OS 
2724 2000000 14 75000 6 50000 0.0021 0.0017 0.0015 0.0013 0.0011 -1.7E-OS 3.8E-OS 
2725 2000000 14 75000 8 5000 0.0067 0.0062 0.0059 0.0057 0.0051 -2.3E-OS 8.8E-OS 
2726 2000000 14 75000 8 10000 0.0048 0.0044 0.0041 0.0039 0.0034 -2.1E-OS 7.1E-OS 
2727 2000000 14 75000 8 20000 0.0034 0.0029 0.0027 0.0025 0,0021 -1.9E-OS 5.4E-OS 
2728 2000000 14 75000 8 50000 0.0021 0.0016 0.0015 0.0013 0.0011 -1.7E-OS 3.5E-OS 
2729 2000000 14 75000 10 5000 0.0064 0.0059 0.0057 0.0054 0.0049 -2.3E-OS 8.4E-OS 
2730 2000000 14 75000 10 10000 0.0047 0.0042 0.0040 0.0038 0.0033 -2.1E-OS 6.7E-OS 
2731 2000000 14 75000 10 20000 0.0033 0.0028 0.0027 0.0025 0.0021 - I.9E-OS 5.1E-OS 
2732 2000000 14 75000 10 50000 0.0021 0.0016 0.0015 0.0013 0.0011 -1.7E-OS 3.2E-OS 
2733 2000000 14 75000 12 5000 O.00b2 0.0057 0.0055 0.0052 0.0047 -2.2E-OS 8.1E-05 
2734 2000000 14 75000 12 10000 0.004b 0.0041 0.0039 0.0037 0.0032 -2.0E-OS b.4E-OS 
2735 2000000 14 75000 12 20000 0.0032 0.0028 0.002b 0.0024 0.0021 -1.9E-OS 4.8E-OS 
2736 2000000 14 75000 12 50000 0.0021 0.001 b 0.0015 0.0013 0.0010 -1.7E-OS 3.0E-OS 
2737 2000000 14 75000 14 _ 5000 O.00bO 0.0055 0.0052 0.0050 0.0045 -2.2E-OS 7.7E-OS 
2738 2000000 14 ~ 75000 14 10000 0.0044 0.0040 0.0038 0.0036 0.0031 -2,0E-OS 6.1E-OS 
2739 2000000 14 75000 14 20000. 0.0032 0.0027 0.0025 0.0024 0.0020 -1.8E-OS 4.5E-OS 
2740 2000000 14 75000 14 50000 0.0020 0.0016 0.0015 0.0013 0.0010 -1.7E-OS 2.8E-OS 
2741 2000000 I4 100000 6 5000 O.00b8 O.00b3 0.0060 0.0058 0.0052 -2.3E-OS 9.0E-OS 
2742 2000000 14 100000 b 10000 0.0049 0.0044 0.0042 0.0040 0.0035 -2.1E-OS 7.4E-OS 
2743 2000000 14 100000 6 20000 0.0034 0.0029 0.0027 0.0025 0.0022 -1.9E-OS 5.8E-OS 
2744 2000000 14 100000 6 50000 0.0021 0.0016 0.0015 0.0013 0.0011 - l .bE-OS 3.9E-OS 
2745 2000000 14 100000 8 5000 0.0065 0.0060 0.0058 0.0055 0.0050 -2.2E-OS 8.bE-OS 
2746 2000000 14 100000 8 10000 0.0048 0.0043 0.0041 0.0038 0.0034 -2.0E-OS 7.0E-OS 
2747 2000000, 14 100000 8 20000 , U.0033 10.0029 0.0027 0.0025 0.0021 -1.8E-OS ` 5.4E-OS 
2748 2000000 14 100000 8 50000 0.0020 0.0016 0.0015 0.0013 0.0010 -1,bE-OS 3.bE-OS 
2749 2000000 14 100000 10 5000 0.0063 0.0058 0.0055 0.0053 0.0047 -2.2E-OS 8.2E-OS 
2750 2000000 14 .._ 100000 10 10000 0.0046 0.0041 0.0039 0.0037 0.0033 -2.0E-OS 6.bE-OS 
116 
No. E(1) h{1) E(2) h(2) E(3) DO D12 D18 D24 D36 et ec 
2751 2000000 14 100000 10 20000 0.0032 0.0028 0.002b 0.0024 0.0021 -1.8E-05 5.1E-05 
2752 2000000 14 100000 10 50000 0.0020 0.001 b 0.0014 0.0013 0.0010 -1.bE-OS 3.3E-OS 










100000 12 20000 0.0032 0.0027 0.0025 0.0024 0.0020 -1.8E-OS 4.8E-OS 
2756 2000000 14 100000 12 50000 0.0020 0.001 b 0.0014 0.0013 0.0010 -1.bE-OS 3.1E-OS 
2757 2000000 14 100000 14 5000 0.0057 0.0052 0.0050 0.0048 0.0043 -2.0E-05 7.3E-OS 
2758 2000000 14 ~_ 100000 14 10000 0.0043 0.0038 0.003b 0.0034 0.0030 -1.9E-OS 5.9E-OS 
2759 2000000 14 100000 14 20000 0.0031 0.002b 0.0025 0.0023 0.0019 -1.7E-OS 4.5E-OS 
2760 2000000 14 100000 14 50000 0.0020 0.0015 0.0014 0.0013 0.0010 -1.bE-OS 2.8E-05 
27b1 2000000 14 125000 b 5000 O.00b7 0.0062 0.0059 0.0057 0.0051 -2.3E-05 8.9E-OS 
2762 2000000 14 125000 6 10000 0.0048 ~_ 0.0044 0.0042 0.0039 0.0034 -2.1E-OS 7.3E-OS 
27b3 2000000 14 125000 b 20000 0.0034 0.0029 0.0027 0.0025 0.0021 -1.8E-OS 5.8E-OS 
2764 2000000 14 125000 b 50000 0.0020 0.001 b 0.0015 0.0013 0.0010 - l .bE-05 4.0E-OS 
27b5 2000000 14 125000 8 5000 O.00b4 0.0059 0.0057 0.0054 0.0049 -2.2E-OS 8.5E-OS 
2766 2000000 14 125000 8 10000 0.0047 0.0042 0.0040 0.0038 0.0033 -2.0E-OS b.9E-OS 
27b7 2000000 14 125000 8 20000 0.0033 0.0028 0.002b 0.0024 0.0021 -1.8E-OS 5.4E-OS 
2768 2000000 14 125000 8 50000 0.0020 O.00Ib 0.0014 0.0013 0.0010 -l.bE-OS 3.7E-OS 
2769 2000000 14 125000 10 5000 O.00b 1 O.00Sb 0.0054 0.0051 0.004b -2.1E-05 8.0E-OS 
2770 2000000 14 125000 10 10000 0.0045 0.0040 0.0038 0.0036 0.0032 -1.9E-OS b.5E-OS 
2771 2000000 14 125000 10 20000 0.0032 0.0027 0.0025 0.0024 0.0020 -1.7E-OS 5.0E-OS 
2772 2000000 14 125000 10 50000 0.0020 0.001 b 0.0014 0.0013 0.0010 - I .SE-OS 3.4E-OS 
2773 2000000 14 125000 12 5000 0.0058 0.0053 0,0051 0.0048 0.0043 -2.0E-OS 7.5E-OS 
2774 2000000 14 125000 12 10000 0.0043 0.0039 0.0037 0.0035 0.0030 -1.9E-OS b. l E-OS 
2775 2000000 14 125000 12 20000 0.0031 0.002b 0.0025 0.0023 0.0020 -1.7E-OS 4.7E-OS 
277b 2000000 14 125000 12 50000 0.0019 0.0015 0.0014 0.0012 0.0010 -1.5E-OS 3.1E-OS 
2777 2000000 14 125000 14 5000 0.0054 0.0050 0.0048 0.0045 0.0041 -1.9E-OS 7.0E-OS 
2778 2000000 14 125000 14 10000 0.0041 0.0037 0.0035 0.0033 0.0029 -1.8E-OS 5.7E-OS 
2779 2000000 14 125000 14 20000 0.0030 0.0025 0.0024 0.0022 0.0019 -1.7E-OS 4.4E-OS 
2780 2000000 14 125000 14 50000 0.0019 0.0015 0.0014 0.0012 0.0010 -1.5E-05 2.9E-OS 
2781 2000000 14 150000 b 5000 0.00bb O.00b 1 0.0059 0.0056 0.0050 -2.2E-OS 8.8E-OS 
2782 2000000 14 150000 6 10000 0.0048 0.0043 0.0041 0.0039 0.0034 -2.0E-OS 7.2E-OS 
2783 2000000 14 150000 6 20000 0.0033 0.0029 0.0027 0.0025 0.0021 -1.8E-OS 5.8E-OS 
2784 2000000 14 150000 b 50000 0.0020 0.001 b 0.0014 0.0013 0.0010 -1.bE-OS 4.0E-OS 
2785 2000000 14 150000 8 5000 O.00b3 0.0058 0.0056 0.0053 0.0048 -2.1E-05 8.3E-OS 
2786 2000000 14 150000 8 10000 0.004b 0.0041 0.0039 0.0037 0.0033 -1.9E-OS b.8E-OS 
2787 2000000 14 150000 8 20000 0.0032 0.0028 0.002b 0.0024 0.0021 -1.7E-OS 5.3E-OS 
2788 2000000 14 150000 8 50000 0.0020 0.001 b 0.0014 0.0013 0.00 I O -1.5E-05 3.7E-OS 
2789 2000000 14 150000 10 5000 0.0059 0.0054 0.0052 0.0050 0.0045 -2.0E-OS 7.7E-OS 
2790 2000000 14 150000 10 10000 0.0044 0.0039 0.0038 0.0035 0.0031 -1.8E-OS b.3E-OS 
2791 2000000 14 150000 10 20000 0.0031 0.0027 0.0025 0.0023 0.0020 -1.7E-OS 5.0E-OS 
2792 2000000 14 150000 10 50000 0.0019 0.0015 0.0014 0.0012 0.0010 -1.5E-05 3.4E-OS 
2793 2000000 14 150000 12 5000 0.0056 0.0051 0.0049 0.0047 0.0042 -1.9E-OS 7.2E-OS 
2794 2000000 14 150000 12 10000 0.0042 0.0037 0.0036 0.0034 0.0030 -1.8E-OS 5.9E-05 
2795 2000000 14 150000 12 20000 0.0030 0.002b 0.0024 0.0022 0.0019 - l .bE-OS 
_ 
4.bE-OS 








0.0010 -1.5E-OS 3.1E-OS 
2797 2000000 14 150000 14 5000 0.0052 0.0047 0.0045 0.0043 0.0039 -1.5E-OS b.7E-OS 
2798 2000000 14 150000 14 10000 0.0040 0.003b 0.0034 0.0032 0.0028 -1.7E-OS 5.5E-05 
2799 2000000 14 150000 14 20000 0.0029 0.0025 0.0023 0.0022 0.0018 - l .bE-05 4.3E-OS 
2800 2000000 14 150000 14 50000 0.0019 0.0015 0.0013 0.0012 0.0009 -1.5E-OS 2.9E-OS 
117 
APPENDIX B. COMPARISON OF GIVEN AND ANN-PREDICTED VALUES OF 
TENSILE STRAIN, ET 
118 
No. et (GIVEN) et (ANN) 
1 -0.0000677590 -0.000067661 b 
2 -0.0000959148 -0.0000960772 
3 -0.0000398305 -0.0000396032 
4 -0.0000717210 -0.0000718184 




7 -0.0001010134 -0.0001013382 
8 -O.00OOSSb458 -0.0000557108 
9 -0.0000924400 -0.0000931869 
10 -0.0000787356 -0.00007821 b0 
11 -0.0000252168 -0.0000251 S 18 
12 -0.0000631476 -0.0000633424 
13 -0.0001517069 -0.0001 S 19342 
14 -0.0000757154 -0.0000759752 
1 S -0.0000261261 -0.0000261261 
16 -0.0000313870 -0.0000311272 
17 -0.0001789859 -0.0001797978 
18 -0.0000177150 -0.0000179748 
19 -0.0000815284 -0.0000816908 
20 -0.00006603 78 -0.00006603 78 
21 -0.0000630826 -0.0000629527 
22 -0.0000885755 -0.0000882832 
23 -0.0000173903 -0.0000175527 
24 -0.0000289839 -0.0000291462 
25 -0.0000569448 -0.0000567500 
26 -0.0000893874 -0.0000895173 
27 -0.0000425584 -0.0000424610 
28 -0.0000920503 -0.0000920178 
29 -0.0000239178 -0.0000242750 
30 -0.0001696006 -0.0001704774 
31 -0.0000619135 -0.0000620434 
32 -0.0001427113 -0.0001423216 
33 -0.0000251843 -0.0000251 S 18 
34 -0.0000908812 -0.0000911085 
3S -0.0000507746 -0.00005 1 1 643 
36 -0.0000925699 -0.0000925374 
37 -0.0000410970 -0.0000408697 
38 -0.0001242980 -0.0001247526 
39 -0.0000488910 -0.0000491833 
40 -0.0000351216 -0.0000349917 
41 -0.0000859125 -0.0000856203 
42 -0.0000243 724 -0.00002443 74 
43 -0.0001204984 -0.0001203360 
44 -0.0000977010 -0.0000979932 
45 -0.0001029944 -0.000103 7413 
46 -0.0000957849 -0.0000960772 
47 -0.000024177b -0.0000244049 
48 -0.0000760726 -0.0000764623 
49 -0.0000468451 -0.0000471374 
SO -0.0000199883 -0.0000201831 
No. et (GIVEN) et (ANN) 
S 1 -0.0000638295 -0.00006353?3 
52 -0.0000654858 -0.0000657131 
53 -0.0000585686 -0.0000585686 
S4 -0.0000673693 -0.0000671745 
55 -0.0001847989 -0.0001888583 
56 -0.0001231938 -0.0001240057 
57 -0.0000745463 -0.0000748710 
58 -0.0000227487 -0.0000226512 
59 -O.000Ob 18810 -0.0000621084 
b0 -0.0002280881 -0.0002288350 
b 1 -0.0000438249 -0.0000435651 
62 -0.0000273926 -0.0000274575 
63 -0.0000193063 -0.00001956b 1 
64 -0.0002077912 -0.0002077912 
65 -0.0001029944 -0.0001029944 
66 -0.0001018902 -0.0001017279 
67 -0.0000171954 -0.0000175527 
b8 -0.0000261261 -0.0000262560 
69 -0.0000899070 -0.0000893549 
70 -0.0001621963 -O.000lb38525 
71 -0.0000205079 -0.0000202806 
72 -0.0000455786 -0.0000452538 
73 -0.0001445949 -0.0001448222 
74 -0.0000430780 -0.0000435327 
75 -O.000Ob 13614 -0.0000619135 
7b -0.0000586335 -0.0000588933 
77 -0.0000879909 -0.0000885430 
78 -O.000OSOb 122 -0.0000506122 
79 -0.0001469980 -0.0001482645 
80 -0.0000822104 -0.0000821130 
81 -0.0000354789 -0.0000352191 
82 -0.0000225538 -0.0000232358 
83 -0.0001931125 -0.0001965873 
84 -0.0000262 8 84 -0.000026223 S 
85 -0.0000210924 -0.0000212223 
86 -0,0000497679 -0.0000498003 
87 -0.0000326211 -0.0000325886 
88 -0.0000795474 -0.0000797098 
89 -0.0000855878 -0.0000862698 
90 -0.0000184944 -0.0000181697 






93 -0.0000703895 -0.0000709740 
94 -0.0000263 8 S 9 -0.0000261910 
95 -0.00015 80070 -0.0001 S 76498 
9b -0.0000434677 -0.0000436950 
97 -0.0000901668 -0.0000889652 
98 -0.0000766896 -0.0000767546 
99 -0.0000422012 -0.0000416166 
100 -0.0000649662 -0.0000.650636 
119 
No, et (GIVEN) et (ANN} 
101 -0.0001270908 -0.00012705 84 
102 -0.0001724909 -0.0001732053 
103 -0.0000762025 -0.0000762350 
104 -0.0001129967 -0.0001136787 
105 -0.0000791253 -0.0000795150 
l Ob -0.000026515 8 -0.0000266781 
107 -0.0001573900 -0.0001568704 
108 -0.0000477219 -0.0000478518 
109 -0.0000744489 -0.0000744813 
110 -0.0001288120 -0.000128b 172 
111 -0.0000534375 -0.0000532752 
112 -0.0001040011 -0.0001047156 
113 -0.0000382392 -0.0000382068 
114 -0.0000265 807 -0.000026645 7 
115 -0.0000817882 -0.0000811712 
116 -0.0000986103 -0.0000990974 
117 -0.0000383042 -0.0000380444 
118 -0.0001610922 -0.0001623587 
119 -0.0000430455 -0.0000428832 
120 -0.0000714936 -0.0000722081 
121 -0.0000215795 -0.0000217744 
122 -0.0000612b40 -0.000061848b 
123 -0.0000736370 -0.0000738643 
124 -0.0000762350 -0.0000762025 
125 -0.0000709416 -0.0000713637 
12b -0.0000523009 ~-0.0000525282 
127 -0.0000795150 -0.0000800346 
128 -0.0000638620 -0.0000644466 
129 -0.0000863997 -0.0000868543 
1.30 -0.0000429156 -0.0000432404 
131 -0.0000615238 -0.0000b 13290 
132 -0.0000793850 -0.0000791577 
133 -0.0000449940 -0.0000451889 
134 -0.0000823728 -0.0000826650 
135 -0.0000577567 -0.0000579840 
136 -0.0002112011 -0.0002110712 
137 -0.0000434677 -0.0000436626 
138 -0.0000340175 -0.0000339850 
139 -0.0000567175 -0.000056652b 
140 -0.0001402107 -0.0001397561 
141 -0.0001734002 -0.0001743095 
142 -0.0000724029 -0.0000722730 
143 -0.0000652584 -0.0000656806 
144 -0.0000338226 -0.0000336278 
145 -0.0000625305 -0.0000623032 
146 -0.0001303059 -0.0001304358 
147 -0.0001011108 -0.0001011758 
148 -0.0000564902 -0.0000563928 
149 -0.0000898420 -0.0000895 822 
150 -0.0000684410 -0.0000686683 
No. et (GIVEN } et (ANN} 
151 -0.0001118925 -0.0001123147 
152 -0.0000883157 -0.0000883806 
r 
153 -0.0000807165 -0.0000808789 
154 -0.0000502875 -0.0000502225 
155 -0.0000895173 -0.0000898420 
156 -0.0000779562 -0.0000769819 
15 7 -0.0000425909 -0.0000425 5 84 
158 -0.0000551262 -0.0000550613 
159 -0.0000740267 -0.0000735720 
160 -0.0000379794 -0.0000377521 
161 -0.0000481441 -0.0000486637 
162 -0.0000821130 -0.0000821454 
163 -0.0000728251 -0.0000735071 
164 -0.0000743514 -0.0000748710 
165 -0.0000225538 -0.0000230085 
166 -0.0000488910 -0.0000487611 
167 -0.0000407073 -0.0000407073 
1 b8 -0.0000873414 -0.0000878935 
169 -0.0002085057 -0.0002091552 
170 -0.0000980907 -0.0000981556 
171 -0.0001641123 -0.0001642098 
172 -0.0002114934 -0.0002116557 
173 -0.000123 8109 -0.0001249800 
174 -0.00003 72975 -0.00003 73624 
175 -0.0000450265 -0.0000449616 
176 -0.000075 8128 -0.0000762675 
177 -0.0000373b24 -0.0000374923 
178 -0.0001426139 -0.0001431984 
179 -0.0000663301 -O.000Ob63301 
180 -0.0001375153 -0,0001377426 
181 -0.0001227067 -0.0001217649 
182 -0.0000813660 -0.0000813011 
183 -0.0000512942 -0.0000512292 
184 -0.0000577892 -0.0000579191 
185 -0.0000397656 -0.0000399929 
186 -0.0000559056 -0.0000559381 
187 -0.0001089048 -0.0001094569 
188 -0.0000205728 -0.0000207677 
189 -0.0001309878 -0.000131b049 
190 -0.0000919204 -0.0000921802 
191 -0.0001042934 -0.00010445 5 8 
192 -0.0002688117 -0.0002608229 
193 -0.0000397331 -0.0000396032 
194 -0.0000661028 -0.0000664600 
195 -0.0000565551 -0.0000564902 
196 -0.0000772092 -0.0000773 716 
197 -0.0000209950 -0.0000208b51 
198 -0.0000611341 -0.00006 1 1 0 1 6 
199 -0.0001056898 -0.0001060795 
200 -0.0000493132 -0.0000493457 
120 
No. et (GIVEN) et (ANN) 
201 -0.00005 79516 -0.00005 75943 
202 -0.0000209950 -0.0000207352 
203 -0.0001666129 -0.000166385b 
204 -0.0000243399 -0.0000246647 
205 -0.0001090997 -0.0001087749 
206 -0.0000813011 -0.0000815284 
207 -0.0000283019 -0.0000283343 
208 -0.0002285103 -0.0002294845 
209 -0.0001.140034 -0.0001141333 
210 -0.0000652584 -0.0000650311 
211 -0.0000915957 -0.0000915307 
212 -0.0000366155 -0.00003bb155 
213 -0.0000406749 -0.0000407723 
214 -0.0000146949 -0.0000144351 
215 -0.0000721107 -0.0000718184 
216 -0.0000269704 -0.00002693 79 
217 -0.0000517488 -0.0000516839 
218 -0.0001099116 -0.0001097817 
219 -0.0000274900 -0.0000271653 
220 -0.0000486637 -0.0000488261 
221 -0.0000756829 -0.0000769819 
222 -0.0001366060 -0.0001366060 
223 -0.000055288b -0.0000553211 
224 -0.0001820061 -0.0001826556 
225 -0.0002029849 -0.000203991 b 
226 -0.0001288120. -0.0001290393 
227 -0.0000158964 -0.0000159b14 
228 -0.0000548015 -0.0000549639 
229 -0.0000642842 -0.0000638295 
230 -0.0000217419 -0.0000221641 
231 -0.0001179978 -0.0001178355 
232 -0.0001112106 -0.0001118276 
233 -0.0001737899 -0.0001746992 
234 -0.0000730849 -0.0000731823 
235 -0.0000438249 -0.0000452863 
236 -0.0000872765 -0.0000874713 
237 -0.0000802944 -0.0000810413 
238 -O.000fl487936 -0.0000486312 
239 -0.0000572046 -0.0000572371 
240 -0.0000183970 -0.0000182022 
241 -0.0000495730 -0.0000498003 
242 ~ -0.0001275130 -0.0001270908 
243 -0.0001032867 -0.0001033191 
244 -0.0000531777 -0.0000530154 
245 -0.0000786057 -0.0000785407 
246 -0.00006811 b2 -0.0000685059 
247 -0.0000613290 -0.0000618486 
248 -0.0000729550 -0.0000734097 
249 -0.0000646414 -0.0000645 1 1 5 
250 -0.0000434028 -0.0000433703 
No. et (GIVEN) et (ANN) 
251 -0.0001326116 -0.0001329363 
252 -0.0000368103 -0.0000368428 
253 -0.0001098141 -0.000 1 1 00090 
254 -0.0000483390 -0.00004856b3 
255 -0.0000618810 -0.0000616537 
256 -0.0001607025 -0.0001626185 
257 -0.0000537298 -0.0000536324 
258 -0.0000605171 -O.000Ob02248 
259 -0.0000869842 -0.0000872115 
260 -0.0000517813 -0.0000515865 
2b 1 -0.0000158964 -0.0000160913 
262 -0.0000208002 -o.00002ob7o3 
263 -0.0000570423 -0.0000569448 
264 -0.0000645115 -0.0000645440 
265 -0.0001029944 -0.0001033191 
266 -0.000082b650 -0.0000826001 
267 -0.0000249245 -0.0000249245 
268 -0.0002147084 -0.0002161048 
269 -0.0000329133 -0.0000328809 
270 -0.0000547041 -0.0000551912 
271 -0.0001.820061 -0.0001808694 
272 -0.0001.075084 -0.0001075409 
273 -0.0000936416 -0.0000942261 
274 -0.0001050078 -0.000 1 02 1 1 76 
275 -0.0000254441 -0.0000254766 
276 -0.0001292991 -0.0001291043 
277 -0.0001001041 -0.0001006237 
278 -0.0000335953 -0.0000334979 
279 -0.00007821 b0 -0.0000781510 
280 -0.0000837692 -0.0000835743 
281 -0.0001193943 -0.0001193293 
282 -0.0000526581 -0.0000524633 
283 -0.0002206838 -0.0002230869 
284 -0.0000725978 -0.0000725328 
285 -0.0000646089 -0.0000647388 
286 -0.0000711039 -0.0000709091 
287 -0.0000735396 -0.0000736695 
288 -0.0001597932 -0.0001610597 
289 -0.0000214496 -0.0000214496 
290 -0.0000340500 -0.0000335953 
291 -0.0000401877 -0.0000398630 






294 -0.0001725883 -0.0001746342 
295 -0.0000633099 -0.0000640244 
296. -0.0000544767 -0.0000541845 
297 -0.0002142862 -0.0002157801 
298 --0.0000192089 -0.0000191115 
299 -0.0000271003 -0.0000270029 
300 -0.0000581789 -0.0000581139 
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No. et (GIVEN) et {ANN) 
301 -0.0000709416 -0.0000714612 
302 -0.0000554185 -0.0000553536 
303 -0.0001372880 -0.0001367034 
304 -0.0001100090 -0.0001102038 
305 -0.0000307050 -0.0000304452 
306 -0.0000309973 -0.0000310947 
307 -0.0000728901 -0.0000734097 
308 -0.0000939b63 -0.00.00942261 
309 -0.000066362b -0.0000664925 
310 -0.0000886729 -0.0000892250 
311 -0.0000569124 -0.000057269b 
312 -0.0000267431 -0.0000267756 
313 -0.0000360959 -0.0000362583 
314 -0.0001044882 -0.0001053001 
315 -0.0000339850 -0.0000340175 
31 b -0.0000287890 -0.0000287241 
317 -0.0000990324 -0.0000990974 
318 -0.0000823078 -0.0000823078 
319 -0.0001293966 -0.0001293641 
320 -0.0001064043 -0.0001065666 
321 -0.0000654858 -0.0000658430 
322 -0.0001390092 -0.0001408602 
323 -0.0002204889 -0.0002213333 
324 -0.0000381418 -0.0000376872 
325 -0.000113b 137 -0.0001130616 
326 -0.0000346995 -0.0000345046 
327 -0.0000412269 -0.0000413893 
328 -0.0000976685 -0.0000984154 
329 -0.0000285617 -0.0000285292 
330 -0.0000447992 -0.0000443445 
331 -0.0001294940 -0.0001282599 
332 -0.0000445719 -0.0000450915 
333 -0.0000615238 -0.0000612640 
334 -0.0000326535 -0.0000327834 
3 3 5 -0.0000241451 -0.0000243 724 
336 -0.0001195891 -0.0001202711 
337 -0.0001447897 -0.0001456990 
338 -0.0000170006 -0.000016773 
339 -0.0001093920 -0.0001095219 
340 -0.0000828924 -0.000083 1 1 97 
341 -0.0001603128 -0.0001606050 
342 -0.0000660378 -0.0000661028 
343 -0.0000891276 -0.0000897121 
344 -0.0000702921 -0.0000705843 
345 -0.0000732148 -0.0000736045 
346 -0.0000553860 -0.0000553211 
347 -0.0000255090 -0.0000253142 
348 -0.0000851007 -0.0000851007 
349 -0.0001572926 -0.0001592736 
350 -0.0000690905 -0.0000683436 
No. et (GIVEN) et (ANN) 
351 -0.0000296009 -0.0000296983 
352 -0.0000164160 -0.0000164810 
353 -0.0000508071 -0.0000508395 
354 -0.0000577567 -0.0000574969 
355 -0.0001735950 -0.0001727507 
356 -0.0000848733 -0.0000851331 
3 5 7 -0.0000422661 -0.000042103 8 
3 5 8 -0.00003 5 2515 -0.00003 5 3490 
359 -0.0002052906 -0.0002108114 
360 -0.000020897b -0.0000208651 
361 -0.0000595104 -0.0000592830 
362 -0.0001612870 -0.0001630407 
363 -0.0000774041 -0.0000774366 
364 -0.0002139939 -0.0002151955 
3b5 -0.0001319946 -0.0001322219 
366 -0.0001266037 -0.0001271883 
367 -0.0000476570 -0.0000471b99 
368 -0.0001965873 -0.0001969121 
369 -0.0000910111 -0.0000914982 
370 -0.0000360959 -0.0000358686 
371 -0.0000451239 -0.0000446368 
372 -0.0000514890 -0.0000513267 
373 -0.000092927 i -0.0000932844 
3 74 -0.0000993 5 72 -0.0000996170 
375 -0.0000217744 -0.0000218394 
376 -0.0000310298 -0.0000309648 
377 -0.0000768845 -0.0000770469 
378 -0.0000963370 -0.0000967917 
379 -0.0000266132 -0.0000265482 
380 -0.0000391161 -0.0000391161 
381 -0.0000822753 -0.0000831846 
382 -0.0000717534 -0.0000719158 
3 83 -0.0001085151 -0.0001086450 
384 -0.0001529085 -0,0001532007 
385 -0.0000851331 -0.0000856527 
386 -0.0000509370 -0.0000509694 
387 -0.0000895822 -0.0000899070 
388 -0.0000442796 -0.0000442471 
389 -0.0000313221 -0.0000314844 
390 -0.000047b245 -0.0000464229 
391 -0.0001079955 -0.0001086450 
392 -0.0000282369 -0.0000283993 
393 -0.0000971489 -0.0000970515 
394 -0.0000766247 -0.0000766247 
395 -0.0000735720 -0.0000735071 
396 -0.0000923101 -0.0000921802 
397 -0.0000677915 -0.0000675642 
398 -0.0002049984 -0.0002042514 
399 -0.0001055924 -0.0001055274 
400 -0.0000348943 -0.0000346995 ~ 
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APPENDIX C. ACCOMPANYING THICKNESS DESIGN SOFTWARE 
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ACCOMPANYING CD-ROM AND INFORMATION 
The program "Overlay Design —Program" will design the HMA overlay thickness 
over fractured PCC slabs. 
The CD-ROM contains a file named "Overlay Design —Program" which is a 
compiled Visual Basic Program. Also provided is a folder file named "Overlay Thickness" 
that contains the component form and module source codes in Visual Basic for the compiled 
program. 
The program is designed to run on IBM PC or 100% compatibles with Windows 95 
or later operating systems. A memory of at least 256 kB is required. Access to and use of the 
source code material will require the presence of Microsoft Visual Basic v 7 or later. 
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